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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applicafibns 
This application claims the beneTA of the filing date of U.S. provisional patent 
application serial number 60/212.359. attorney docket number 25791.38. filed on 
5 June 1 9. 2000. the disclosure of which is incorporated herein by reference. 

This application is a continuation-ini)aH of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454.139, attorney docket 
no. 25791.3.02. filed on 12/3/1999. which claimed the benefit of ttie filing date of 
U.S. provisional patent applicatfon no. 60/111.293. attorney docket no. 25791.3. 
10 filed ori 12/7/1998; (2) U.S. utility patent applicatton serial no. 09/510.913, attorney 
docket no. 25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502,350. attorney docket no. 25791.8.02. filed 
on 2/10/2000, which claimed ttie benefit of the filing date of U.S. provisional 
15 application no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 
11/15/1999. which claimed the benefit of ttie fifing date of U.S. provisional 
application no. 60/108.558. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patent applicatton no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 
20 patent application no. 09/523.460, attorney docket no. 25791.11.02, filed on 
3/10/2000. which claimed the benefit of ttie filing date of U.S. provisional application 
no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent application no. 09/512.895. 
attorney docket no. 25791.12.02. filed on 2/24/2000, which claimed ttie benefit of 
ttie filing dates of U.S. provisional application no. 60/121,841. attorney docket no. 
25 25791.12. filed on 2/26/1999 and U.S. provisional applfcatlon no. 60/154,047, 
attorney docket no. 25791.29, filed oh 9/16/1999; (8) U.S. utility application no. 
09/511.941. attorney docket no. 25791.=!6.02. filed on 2/24/2000. which ciainied ttie 
benefit of ttie filing date of U.S. provisional serial no; 60/121.907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588.i946. 
3.0 attorney docket no. 25791 .1 7.02. filed on 6/7/2000, which claimed ttie benefit of ttie 
filing date of U.S. provisional patent application serial no. 60/137.998. attorney 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122. attorney docket no. 25791.23.02. filed on 4/26/2000. which claimed ttie 
benefit of the filing date of U.S. provisional application no. 60/131.106. attorney 
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docket no. 25791.23. filed on 4/26/1999. Applicants Incorporate by reference the 
disclosures of these appGcations. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional appBcation no. 60/146.203. attorney docket no. 25791.25. filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 26791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disctosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 
15 wellbore casings ttiat are fomied using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse a the borehole wall and to prevent 
undesired outflow of driBing fluid Into the fomration or Inflow of fluid from the 
fomiatton into the borehole. The borehole is drilled In Intervals whereby a casing 
20 whfch is to be Installed In a lower borBhoIe Interval is towered through a prevtously 
installed casing of an upper borehole Interval. As a consequence of this procedure 
the casing of the tower Interval is of sirwlter diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing In downward direction. Cement annuB are provided between the outer 
25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wdll. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handUng equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 
30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
35 limitations of the exisfing procedures for fomning wellbores. 
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Summary of the Invention 
According to one aspect of the present Invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that Includes 
positioning the tubular member and an expansion cone v«thin the preexisting 
5 stmcture. anchoring the tubular member to the preexisting structure, axially 
displacing the .expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and ttie tutxilar rriember. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture. anchoring 
the tubular member to the preexisting stmcture. and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, .including: a 
15 wall thickness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %. Imperiections ofless than about 8 % of the wall thickness, no 
failure for radial expansions of up to about 30 %. and no necking of the wans of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 
20 tubular member to a preexisting stmcture is provided that includes injecting a 
lubricating fluid Into the preexisting stmcture. positioning the tubular member and an 
expansion cone within the preexisting stmcture. anchoring the tubular member to 
the preexisting stmcture. and axially displacing the expansion c6ne relative to the 
tubular rtwflber by pulling the expansion cone through the tubular member. 
25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting stmcture is provided that includes 
positioning the expandable tubular merhber and an expansion cone within the 
preexisting stmcture. anchoring the expandable tubular member to the preexisting 
stmcture and axially displacing the expanston cone relative to the expandable 
30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes: a first tobular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing members for sealing the interface between the first and second tubular 
35 members. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preewsting stmcture is provided that includes 
positioning ttie expandable tubular member and an expansion cone within the 
' preexisting structure, anchoring the expandable tubular member to the preewsfing 
5 structure, and axlally displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone ttirough the expandable tubular 
memb«-. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 
1 0 portions of the tubular members and curing the sealant. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is pnjvided that includes positioning the 
tubular member and an expansion cone wnthin the preexisting stmcture. anchoring 
the tubular member to the preexisting stmcture. and axially displacing the expansion 
15 cone relative to the tubular member by pulling the expansion cone .through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
engaging the preexisting stmcture. and a sealing element positioned betwaen the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that Includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture. 
anchoring the expandable tubular member to the preexisting stmcture, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
25 the expansion cone through the expandable tubular member. The tubular member 
indudes one or more slots. 

According to another aspect of ttie present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture. 
30 anchoring the expandable tubular member to the preexisting stmcture. and axially 
■ displacing the expansion cone relative to the expandable tubular member by puffing 
the expansion cone through the expandable tubular member. The tubular member 
indudes: a fiist preexpanded portion, an intemnediate portion coupled to the first 
preexpanded portion induding a sealing element, and a second preexpanded 
35 portion coupled to the intermediate portion. 
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According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting stmcture. and axially 
5 displacing the expanston cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased anal force. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 
15 According to another aspect of the present Invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture. anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
20 expandable tubular member, and Injecting a curable fluldic sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
stmdure, anchoring the tubular member to the preexisting stmcture by increasing 
the size of the expansion cone, and axially displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting stmcture is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the.tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling Oie expansion cone through the tubular member. 
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According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preewsting strndure is provided that includes 
posifoning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to . the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
positioning the tubular member and an expansion cone within me preexisting 
1 0 structure, explosively anchoring the tubular member to the preexisting stmcture, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
position of an expansion cone within the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone In a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different. 

According to another aspect of the present irivention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting stmcture, releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting stmcture is provided that Includes 
placing the expandable tubular member and an expansion cone into the preexisting 
stmcture, placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting stmcture. and 
axially displacing the expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
positioning the expandable tubular member and an expansion cone Into the 
ptBexisting stnjcture; anchoring the expandable tubular member to the preexisting 
5 structure by Injecting a quantity of a hardenable fluidic material Into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displadng the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular mismber to a preexisting structure is provided that Includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
15 placing the expandable tubular member and an expansion cone witWn ttie 
preexisting stmcture, injecting a quantity of a first fluidic material ha\rtng a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and Injecting a quantity of a second fluidic material having a second 
density Into a portion of the expandable tubular mertiber below the expansion cone. 
20 The second derwity Is greater than the first density. 

According to anottier aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stwdure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure. 
25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to ancrther aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
30 structure and applying an axial force to the expandable tubular member . 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the ptBexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, Including: a hoising induding a tapered first end and a 
second end, one or more groove fonned in the outer surface of the tapered first 
end, and one or more axial flow passages fluidldy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is pirovlded that 
includes an expemdaWe tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 

10 annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %. Imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %. and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present Invenfion, an apparatus for 

coupling an expandable tubular member to a pree>qsting stmcture is provkled that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 
movably coupled to the expandable tubular member and adapted to radially expand 
20 the expandable tubular member. The iBxpandaWe tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connecUon 
including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provkled that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tobular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular meml)er. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provkled ttiat 
includes an expandable tobular member, an anchoring device adapted to couple ttie 

35 expandable tobular member to the preexisting structure, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member indudes: a pair 
of tubular members having threaded portions coupled to one another, and a quanfity 
of a sealant wHhln the threaded portions of the tubular members. 
5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand. 
10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the pree)dsting stmcture. and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to anottier aspect of the present invention, an apparatus for 
15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture. and an expansion cone 
movably coupled to flie expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 
20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes an expandable tubular membeir. an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture. and an expansion cone 

25 movably coupled to the expandal)le tubular member and adapted to radially expand 
. the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a seating, element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting stmcture is provided that 
indudes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture. an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another asped of the present invention, an apparatus for 
coupling an e)q>andable tubular member to a preexisting stnicture is provided that 

5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting stmcture. The anchoring device is positioned 

10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexistlrig structure. 

According to another aspect of the present invention, an apparatus for 
coupfing an expandable tubular member to a preexisting stmcture is provided that 

20 Includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone: 

According to another aspect of the present invention, an apparatus for 
coupHng an expandable tubular member to a preexIsBng structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandable tubular member coupled to the exparidable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting stnjcture is provided that indudes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preewsting structure Is provided that 
35 Indudes a support member, an expansion cone coupled to the support member, an 

10 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present Inventkw. an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controllably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 
15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member. Including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 
20 According to another aspect of the present inventton, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provkJed that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a stotted 
portion provided at one end of the expandable tubular member. 
25 According to another aspect of the present invention, an apparatus for 

coupfing an expandable tubular member to a preexisting stnjcture is provkjed that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupling devtee coupled to the support member 
and an end portion of the expandable tubular merrier, and 
30 a mass coupled to the end portkjo of the expandable tubiter member. The weight 
of the mass Is greater than the yieW strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexfeting structure is provided that 
Includes a support member including a fluid passage, an expansion cone coupled to 
35 the support member, an expandable tubular member coupled to the expanston 

11 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamlser coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

According to another aspect of the present invention, a niethod of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

According to another aspect of the present invention, an apparatus is 
provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
stnjcture, axially displacing the expahston cone, removing the expansion cone, and 
applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 

FIG. 1a is a fragmentary aoss-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. lb is a fragmentary cross-sectional illustratbn of the apparatus of FIG. 
1a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c Is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
lb after initiating the axial displacement of ttie expansion cone. 

FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating ttie axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and id after ttie completion of the radial expansion of the expandable tubular 
member. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of ftie apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
emlxxliment of an apparatus, for expanding a tubular member within a wellbore 
casing and an open hole in a subterranean formation. 

FIG. 2b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular nnember of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragmentary cross-sectional iilustration of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f Is a fragmentary cross-secBonal illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG- 3b is a fragnrientary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the awal displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 Is a fragmentary cross-sectional illustration of an embodiment of a 
shock absori^ing system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS, 
la to 3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandable 
tubular mennber having a slotted lower section for use in the apparatus of FIGS, la 
to 3d. 

FIG. 7 is a cross-sectional illustration of an emtxxlinnent of an expandable 
5 tubular member having a pre^xpahded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular memt>er having a slotted upper section for use in the apparatus of FIGS, la 
to 3d. 

10 FIG. g is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1a to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a weilbore 
casing. 

15 FIG. 1 0b is a fragmentary qnoss-sedional illustration of the apparatus of RG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve dosure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. 1 0e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the weilbore 
casing. 

FIG. lOf is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone. 

FIG. lOg is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 ^ 10e after initiating the axial displacement of tiie expansion cone by puHing on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary ooss-secQonal illustration of the apparatus of 
FIGS. lOf arid lOg after ttie completion of the radial expansion of the expandable 
tubular member. 
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FIG, 101 is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a Is a fragmentary cross-sectional illustration of an alternative 
5 eml)odiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 11 b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 1 1 c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1 b after initiating the axial displacement of the expansion cone. • 

FIG. lid is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1 c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

15 FIG. lie Is a fragmentary crMS-secHonal Illustration of the apparatus of 

FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f Is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1 1 e after initiating the axial displacement of the expansion cone and the deacfivated 
anchoring device. 

20 FIG. 1 1 g Is a fragmentary cross-secBonal illustration of the apparatus of FIG. 

1 1f after the completion of the radial expansion of the expandable tubular member . 
FIG. 12a is a fragmentary cross-secHonal illustration of an alternative 

embodimertt of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned v\rithin a wellbore. 
25 FIG. 1 2b is a fragrnentaiy cross-sectional illustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to anchor the 

expandable tubular member to the wellbore casing. 

FIG. 1 2c is a fragmentary cross-sedional illustration of the apparatus of FIG. 

12b after initiating the axial displacement of the expandable expansion cone. 
30 FIG. 1 2d is a fragmentary cross-secBonal illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional Illustration of an alternative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned within a wellbore. 
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FIG. 1 3b is a fragmentary cross-sectional iltustratton of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular nnember to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
1 3c after completing the radial expansion of the expandable tubular nnember. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
1 0 preexisting structure positioned wittiin a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 4b after initiating the axial displacement of the expandable tubular member towards 
15 the expansion conei. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the e)^ndable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-secBonal illustration of the apparatus of FIG. 
20 14d after decoupling ttie packer from ttie wellbore casing. 

FIG. 14f Is a fragmentary cross-sectional illustiation of the apparatus of FIG. 
14e after initiating ttie axial displacement of ttie expansion cone relative to the 
expandable tubular member. 

i^lG. 14g is a fragmentary cross-secHonal illustration of the completion of the 
25 radial expansion of ttie expandable tubular member. 

FIG. 15a is a fragmentary cross-secBonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 1 5a after coupling ttie resilient anchor to the wellbore casing . 

FIG. 1 5c is a fragmentary cross-sectional illustiBtion of the apparatus of FIG. 
1 5b after initiating the axial displacement of ttie expansion cone. 

FIG. 15d is a fragmentary oxjss-sectional illustration of the apparatus of FIG. 
1 5c after completion of ttie radial expansion of ttie expandable tubular rfiember. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
appariatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 

coiled resilient member. 
5 FIG. 17a Is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of RG. 1 5a. 

FIG. 17b Is a top view of the resilient anchor of FIG. 17a after releasing the 

resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels. 
15 FIG. 1 9b Is a cross-secUonal view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-secBonal illustration of an alternative 
embodiment of an apparatus for coupling an expandabte tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragnrwntary cross-secBonal illustration of the apparatus of FIG. 
20a after coupling the andwr to the wellbore casing. 

FIG. 20c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after Initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21 a is an illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an lllustratiOT of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 

the spikes. 
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FIG. 22c is a aoss-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an attemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluldic sealing material into the open 
hole wellbore section proximate the lower sec^on of the expandable tubular 
member. 

10 FIG. 23c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15 23d after completion of the radial expansion of the expandable tubular member. . 

FIG. 24a is a fragmeritary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of ttie expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25. embodiment of an apparatus and method for coupling an expandable tubular 
memt>er to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 memt>er having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular memt>er. 

FIG. 25c is a fragmentary cross-sectional illustoration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of tiie expansion cone. 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG- 27 is a flow chart Illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional Illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular mernber of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is provided. In a prefenred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodirnent, the tubular members are 
radially expanded by ancrfioring one end of the tubular members to the preexisting 

20 structure and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS. 1a, lb. 1c, Id, 1e, If and 1g, a prefen-ed 
embodiment of a method and apparatus for coupling an expandable tubular member 
25 to a preexisting structure will be described. Referring to Fig. 1a, a wellbore casing 
100 is positioned within a subterranean fonrotion 105. The wellbore casing 100 
may be positioned in any orientation from ttie vertical direction to ttie horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 ttiat 
may have been the result of unintentional damage to the wellbore casing 100. or 
30 due to a prior perforation or fracturing operation perfomaed upon the sunnounding 
subterranean fonmation 105. As will be recognized by persons having cxdinary skill 
in the art. the openings 110 can adversely affect the subsequent operation and use 
of tiie wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 Is utilized to seal off ttie 
35 openings 110 in the wellbore casing 100. More generally, ttie apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1 15 preferably includes a first support member 120, a second 
support member 125, an expansion cone 130. an anchoring device 135, and 
5 expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support nr^ber 120 is further coupled to the anchoring 
device 135. The first support nnember 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cun^nt and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
permit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support rnember 125 may, for example, be conventional 
commercially availatde slick wire, braided wire, coiled tubing, or drilling stock 
material. 

20 The expanston cone 130 is coupled to the second support member 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axiaHy displaced rBlative to the 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provided substantially as diseased in one or more of the folk>wing: (1) U.S. 

25 utility patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293. attomey do*et no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatk)n no. 60/119.61 1, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

35 the filing date of U.S. provisionat applicatkni no. 60/108.556, attomey docket no.' 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the ffling date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
5 application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
10 2/24/2000. »/hich claimed the benefX of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
v^hich claimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
15 utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the b&nem of the filing date of U.S. provisional applkation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039, attorney dodiet no. 
20 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
25 attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
. incorporated her^n by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and ttie wellbore casing 100. In this manner, the 
30 anchoring device 135 preferably controllably . anchors the expandalrfe tubular 
member 140 to the wellbore casing 100 to facilitate me radial expanston of the 
expandable tubular member 140 by the axial displacement of ttie expansion cone 
130. In a prefen«d embodiment, the anchoring devfce 135 includes one or more 
expandable elements 150 that are adapted to controHably extend from the body of 
35 the anchoring device 135 to engage both the expandable tubular member 140 and 
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the wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 Is any one of the hydraulically actuated packers commercialiy available 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
rernovably coupled to the expandable element 150 of the anchoring device 135. In 
a prefen^ed embodiment the expandable tubiter member 140 includes one or more 
anchoring v^ndovirs 155 for pennitting the expandable elements 150 of the 

10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lovfer section 160. an intermediate section 165, and an upper section 
170. In a prefened embodiment, the lower section 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the lower and 
intermediate sections, 160 and 165. are less than the wall thickness of the upper 
secQon 170 in order to optimally couple the radially expanded portion of the 
expandable tubular member 140 to the wellbore casing 1 00. 

20 In a prefened embodiment, the expandable tubular member 140 is further 

provided substantially as disctosed in one or more of the fblk>wing: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S.. 

25 utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appfication no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/5012,350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 

30 attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. v^ich claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

35 no. 25791.1 1.02, filed on 3/10/2000, which daimed Vhe benefit of the fding date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999: (7) U.S. utiUty patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 appTicatlon no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whidi claimed the t)enefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791 .17.02. filed on June 7, 2000. 
10 which claimed the benem of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatkwi no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the Iwnefit of the filing date of U.S. provisional appfication 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
15 provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, atton>ey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no, 25791.27. filed on 1 1/1/1999; (14) U.S. provistonal 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
20 U.S. provisional patent appBcafion no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein t>y reference. 

The sealing memlwrs 145 are coupled to the outer surface of the upper 
25 portion 170 of the expandat)le tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluidicly seal the interface between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a prefenwl embodiment, the sealing members 145 sunound and isolate the 
30 opening 110. 

As illustrated In FIG. la. the apparatus 115 Is preferably positioned within the 
weliboTB casing 100 vwth the expandabte tubular member 140 posittoned in 
opposing relation to the opening 110. In a preferred embodiment, the apparatus 
115 Includes a plurality of searing members 145 that are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular niember 140 optimally fluidicly Isolates the opening 1 10. 

As illustrated in FIG. lb, the apparatus 115 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 

5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the conresponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular memtDer 140 is 
removably coupled to the wellbore casing 1 00. 

10 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space t)etween the unexpanded portion of the tubular 
member 140 and the wellbore casing 100, The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

15 around the tubular member 140, 

As illustrated in FIG. 1c, the expansion cone 130 is then axially displaced by 
applying an a^l force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular member 140 into intimate contact with the walls of the wellbore 

20 casing 100. 

in an alternative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expahsion cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this nianner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressurized fluidic material. 
. In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If. and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular menr^er 140 by de-pressurizing the anchoring 
device 135 and then lifting the ftrst support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, in a prefen^d embodiment, the opening 110 in the 
35 wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 Is used to repair or form welll)ore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b, 2c 2d, 2e and 2f, an alternative embodiment of a 
5 method and apparatus for coupling an expandable tubular member to a preexisfing 
stmcture will be described. Refening to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean foonation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 
10 In a prefenred embodiment, an apparatus 215 Is utilized to couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fomi or repair wellbore casings, 
pipelines, or structural supports. 
15 The apparatus 215 preferably includes a first support member 220, a secorKl 

support member 225, an expansion cone 230. an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing men*ers 245. one or 
more lower sealing members 250. and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be. coupled to a 
20 surface location. The first support member 220 is further coupled to ttie anchoring 
device 235, The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commercially available slick wire, braided wire, 
25 coiled tubing, or drilling stodc material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 is further coupled to the 
expansion cone 230. the second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the first support 
30 member 220. The second support member 225 may, for example, be conventional 
commercially available slick wire, brakled wire, cofled tubing, or drilling stock 
material. 

In an alternative embodiment, the support member 220 is telescopically 
coupled to the support member 225, and the support member 225 js toupled to a 
35 surface support structure. 
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The expansion cone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230. is axially displaced relative to the 
expandable tubular member 240. In a preferred embodltnent. the expansion cone 
5 230 is provided substanfelly as disclosed in one or more of the following: (1 ) U.S. 
utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of ttie filing date of U.S. provisional patent 
application no. 60/11 1,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
10 on 2/23/2000. which claimed «ie benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed ttie benefit of the filing date of U.S. provisional application no. 60/1 19,61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
15 attomey docket no. 25791.9.02. filed on 11/15/1999, whidi claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appBcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed Ihe benefit of \he fiHng date of 
20 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed ttie benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12. filed on 2tt6/1999 and U.S. provisional 
appUcation no. 60/154.047, attomey doctet no. 25791.29, filed on 9/16/1999; (8) 
25 U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which dalnned the benefit of tiie filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed ttie benefit of Vne filing date of U.S. provisional patent application 
30 serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^9,122, attomey docket no. 25791J23.02. filed on 
4/26/2000. which claimed tiie benefit of Vne filing date of U.S. proviskmal application 
no. 60/131.106. attomey docket no. 2579i:23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attom^ docket no. 25791.25. fSed on 
35 7/29/1999; (12) U.S. provistonal appltoation no. 60/143.039. attomey docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docKet no. 25791.27. filed on 11A1/1999; (14) U.S. provisionat 
application no. 60/159.039. attorney docket no. K791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
5 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The anchoring device 235 is oOu|rfed to the first support member 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 
10 expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to facilitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring devtee 235 includes 
1 5 one or more expandable elements 260 that are adapted to controllably exterul from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore section 205. In a preferred embodiment, the 
expandable elements 260 are actuated using fluWk: pressure. In a preferred 
embodiment, the anchoring device 235 is any one of the hydraulically actuated 
20 packers commercially available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 Is further preferably coupled to the 
fle)dble ooupGng element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
25 Includes a lower section 265. an intermediate section 270. and an upper section 
275. In a preferred embodiment, the lower section 265 is coupled to the flexible 
coupfing element 255 in order to provide anchoring at an. end portion of the 
expandable tubular member 240. In a preferred embodiment, ttie wall thickness of 
the lower and intemediate sections, 265 and 270. are less than the viall tiiickness of 
30 the upper section 275 in order to optimally couple tiie radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 

wellbore section 205. 

In a preferred embodiment, ttie expandable tubular member 240 is further 
provided substantially as disctosed in one or more of the fdtowlng: (1) U.S. utility 
35 patent appBcation serial no. 09/454.139, attomey docket no. 25791.3.02. filed on 
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12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S.. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appHcation no. W121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. ^791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,61 1, 
attorney docket no. 25791.8; (4) U.S. utiHty patent appHcatton serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of tfie filing dates of U.S. provision^ application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utilify application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcation no. 09^8,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whtoh daimed the benefit of the filing date of U.S. provisional patent applteation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilify patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which daimed ttie t>enefit of ttie filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisfonal patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. pro\^fonal patent application no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provisional patent application no. 60/165.228. 
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attorney docket no. 25791.39, filed on 11/12/1999. ttie disdosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
5 members 245 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of the 
10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodiment, the apparatus 215 indudes a 
plurality of tower sealing members 250. 
15 The flexible coupling etement 255 is coupled to the lower portion 265 of the 

expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the tower portion 
^ of the expandable tubular member 240 is coupled to the walls of the open hole 
20 wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole wellbore sectton 205. 

As illustrated in FIG. 2a. the apparatus 215 is preferably positioned with the 
25 expandable tubular member 240 positioned in overlapping relatton witti a portion of 
the wellbore casing 200. In ttiis manner, the radially expanded tubular member 240 
is coupled to the lower portion of ttie wellbore casing 200. In a preferred 
embodiment the upper seaUng members 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing members 250 are 
30 posltoned In opposing relation to Uie vwiUs of the open hole wellbore section 205. In 
this manner, the interface between ttie radially expanded tubular member 240 arid 
ttie wellbore casing 200 and open hole wellbore section 205 is optimally fluWidy 
sealed. 

As illustrated in FIG. 2b. ttie apparatus 215 is ttien anchored to ttie open 
35 hole wellbofe section 205 using ttie anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the andioring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellboie section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 Is removably coupled to the walls of the open hole wellbore 
section 205. . 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/or epoxy is then pemiitted to at least partially 
cure prior to the initiation of the radial expansion process. In this manner, an 
annular stmctural support and fluidlc seal Is provided around the tubular nwrnber 
240. 

As illustrated in FIG. 2c. the expansiwi cone 230 is then awally displaced by 
15 applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 Into intimate contact with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d. the axial 
20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidlc material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressuriziBd fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably renKwed 
from expandable tubular member 240 by de-pressurizing the andwring device 235 
30 and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3a. 3b. 3c, and 3d. an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 3a. a wellbore casing 300 is positioned 
35 within a subterranean fonnation 305. The wellbore casing 300 may be positioned in 

30 



25791.38.15 P83667GB08 

any orientation from the vertical direcBon to the horizontal direction. The wellt)ore 
casing 300 further includes one br more openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation perfonned upon the surrounding subterranean formation 305. 
As will be recognized by persons having ordinary skill in tiie art, the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodiment, an aM)aratus 315 Is utilized to seal off the 
openings 310 In ttie wellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to fbrm or repair weUbors casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320. an expansion 
cone 325. an anchoring device 330, an expandable tubular member 335. and one or 
more sealing rhembers 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and ttie anchoring device 330. The support member 320 is. preferably adapted to 
convey pressurized fluldic materials and/or electrical current and/or communication 
signals from a surface location to the anchoring device 330. The support member 
320 may. for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to «» support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 Is axially displaced relative to the 
expandable tubular member 335. In a preferred embodiment, the expansion cone 
325 Is provided substantially as disclosed in one or more of tiie follovinng: (1) U.S. 
utility patent application serial ho. 09/454.139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which daimed tiie benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed ttie benefit of ttie filbig date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appBcation no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicaBon serial ho. 09/440,338, 
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attorney docket no. 25791.9.02, fHed on 11/15/1999, which claimed the b^fit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/^0; (6) U.S. utUity patent appiicatton no. 09/523,460, attorney docket 

5 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895.. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serted no. 
60/121,907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/5^.946. attorney dodtet no. 25791.17.02, filed on June 7. ^00. 

15 which claimed the benefit of the filing date erf U.S. provisional patent appHcatlon 
serial no. 60/137^998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appOcatkm no. 09/559,122. attomey dod(et no. 25791.23.02. filed on 
4/26/2000. whtoh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

20 provisional applteation no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional awjHcation no. 60/143.039, attomey docket no. 
25791,26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 

25 U.S. provisional patent applicatton no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999. the disctosures of whtoh are 
incorporated herein tiy reference. 

ITie anchoring devtee 330 is coupled to the suF^rt member 320. and the 

'30 . expand cone 325. The anchoring device 335 is pr^erabty adapted to controUabty 
ootipled to Hie expandable tiibular member 335 to the wellbore casing 300. In this 
manner, the anchoring devtoe 330 preferabty controllably anchors the expandable 
tubular member 335 to the wellbore casing 300 to fadlitate the radial expanston of 
the expandable tubular member 335 by the ajdal dteplacement of ttie expansion 

35 cone 325.. In a prefened embodiment, the anchoring device 330 includes one or" 
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more expandable elements 345 that are adapted to cpntrollably extend from the 
body of the anchoring device 330 to radially displace conesponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
5 expandable tubular member 335 to the wellbore casing 300. In a prefemed 
embodiment, the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodiment, the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hughes. 
10 In an attemative embodiment, the expandable elements 345 are explosive 

devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 3415 are shaped explosive charges commercially available 
from Halliburton Energy Services. 
15 . The expandable tubular member 335 is removably coupled to the expansion 

cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the wails of flie wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
20 casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 1 00. 

In a preferred embodiment the expandable tubular member 335 further 
indudes a lower section 355, an intermediate section 360, and an upper section 
365. In a preferred embodiment, the lower section 355 includes the engagement 
25 device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment, the wall thickness of the lower and 
intemr)ediale sections, 355 and 360, are less than the wall thickness of the upper 
section 365 in order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 3(X). 
30 In a preferred embodiment., thei expandable tubular member 335 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attomey docket no. 25791.3.02. filed on 
12^1999, which claimed the benefit of the filing date of U.S. provisionai patent 
appBcatton no. 60/111.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
35 utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02. filed 
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on 2/23/2000, whidi claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 6Q<1 19,611. 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appUcatton no. 09/523,460, attorney docket 

10 no. 25791 .1 1 .02, filed on 3/10/2000, whidi claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the t>enefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

15 application no. 60/154.047, attorney docket no. 25791,29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed tiie benefit of ttie filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) US. utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7. 2000. 

20 which dairned ttie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791,23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 
25791,26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 610/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 

30 U.S. provisional patent applk:ation no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appOcation no. 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to ttie outer surface of ttie upper 

35 portion 365 of ttie expandable tubular member 335. The seafing members 340 are 
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preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular niember 335 and the wellbore casing 300, In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310, In a prefened embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
10 below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expafidable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a prefenBd embodiment the andioring device 330 is pressurized 
15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the e}q>andable 
tubular member 335 into Intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 
20 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pemnitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluldic seal is provided 
25 around the tubular member 335. 

As illustrated in FIG. 3c. the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
member 320. In a prefenred embodlmeint, the deactivation of ttie anchoring device 
330 causes ttie expandable elements 345 to radially retrad into the anchoring 
30 device 330. Alternatively, ttie expandable elements 345 are resilientiy coupled to 
the anchoring device 330. In this manner, ttie expandable elements 345 retract 
automatically upon the deactivation of ttie anchoring device 330. In a preferred 
embodiment, the axial displacement of ttie expansion cone 325 radially expands the 
expandable tubular member 335 Into intimate oontad witti ttie walls of the wellbore 
35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tutxjiar member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325. and the anchoring device 330 are preferably 
removed from the expanded expandable tubular nnember 335. \ 

5 In a prefemed emtxsdiment, the opening 310 In the wellbore casing 300 is 

sealed off by the radially expanded tubular mehrd>er 335. \n this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or fbnn wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4, an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130. 230, and 325 includes a lifting device 405. a first 
support member 410, a shock absorber 415, and a second support member 420. In 
a prefen-ed embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. In 

15 this manner, the radial expanston of tubular members by the expansion cones 130, 
230 and 325 is provided in an optimally safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. The fifling device 405. may comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 

20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock -absorber 415. The first support member 410 may comprise any number of 
conventional oommendally available support members such as, for example, coiled 
tubing, a drill string, a wireline, brakled wire, or a slick line. 

25 The shock absorber 415 is coupled to the first support member 410 and the 

second support member 420. The shock absort>er 415 is preferably adapted to 
absorb shock loads transmitted from the second support meml>er 420. The shock 
absorber 415 may be any number of conventional commercially available shock 
absorbers. 

30 The second support member 420 is coupled to the shock absorber 41 5. The 

second support member 420 is further preferably adaptend to be coupled to one or 
more of the expansion cones 130, 230 and 325. 

In a prefen^ embodiment, during operation of the system 400» the lifting 
devrce applies an axial force to one of the expansion cones 130. 230 and 325 in 

35 order to radially expand tubular memt>ers. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the. sudden sttock loads 
generated are absort>ed, or at least minimized, by the shodc absorber 415. In ttiis 
manner, the radial expansion of tubular members by pulling the expansion cones 
5 130, 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5. an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 

10 element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140. 240. and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510. and the lower ring 515 engage the interior 

15 surface of the preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred embodiment, the upper and lower rings, 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 . preferred embodiment, the sealing element 510 Is compressed into contact with the 
interior surface of the preexisting stmcture that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluididy seal the interface 
between the tubular members 140, 240 and 335 and the preexisting staicture. 

rn a prefenBd embodiment, the upper and lower rings. 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to % inches. In a pfefenred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting structure. 

In a preferred emtxxliment. the sealing element 510 extends from the outer 

30 surfaces of the tubular nnembers 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and lower rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is febricated from rubber in order to optimally fluididy seal and 
engage the preexisting structure. 
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tn a prefefred embodiment, the tubular members 140. 240 and 335 indude a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intemnediate. and upper portions of the 
tubular members 140. 240. and 335. 
5 Referring now to FIG. 6, a prefened embodiment of an expandable tubular 

member 600 for use In the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably Includes a lower portion 605. an Intemnediate portion 
61 0, and an upper portion 61 5. 

The lower portion 605 is coupled to the Intemiediate portion 610. In a 
10 prefened embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135. 235, and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
15 radially expanded by the anchoring devices 135. 235. and 330 into contact with the 
preexisting stmcture. Furthermore. In this manner, the lower portion 605 of the 
tubular member 600 Is anchored to the preexisting stwdure prior to the initiation of. 
the radial expansion process. 

The intermediate portion 610 is coupled to the lower portion 605 and the 
20 upper portion 615. In a prefened embodiment, the wall thicknesses of the lower and 
Intemiediate portions. 605 and 6t0. are less than the wall thickness of the upper 
portton 615 in order to facilitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the tower and intermediate porttons. 605 and 610. are 
preexpanded to mate with the expansion cone. 
25 Referring to . FIG. 7. a preferred embodiment of an expandable tubular 

member 700 for use In the apparatus 115. 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minimizes the shock loads aeated 
upon Vtxe completion of the radial expansion process. In a preferred embodiment, 
the tubular member 700 includes a tower portion 705. a lower transittonary portion 
30 710. an intennediate portion 715. an upper transitionaiy portfon 720. an upper 
portion 725. and a sealing element 730. 

The lower portton 705 Is coupled to the lower transltionary portton 710. The 
lower portion 705 is preferably adapted to mate with the expanston cone and the 
anchoring device. 
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The towi«r transittonary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred en*odiment. the lower transitionary 
portion 710 Is adapted to mate with the expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 
5 tranationary portion 710 are less than the wall thicknesses of the intenntiediate 
portion 71 5. the. upper transHionafy portion 720 and the upper portton 725 In order to 
optimally fedlitate the radial expansion pre>cess. 

The Intennedlate portion 715 Is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a prefen-ed embodiment, the outside 
10 diameter of the Intennediate portion 715 is less than the wall thicknesses of the 
tower portion 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intemiediate portion 
715 and the upper portion 725. . 

The upper portion 725 is coupled to the upper transitionary portiiMi 720. 
15 The sealing element 730 Is coupled to the outside surface of. the 

. intermediate portion 715. In a preferred emlxjdlment. the outside diameter of the 
sealing element 730 is less than or equal to the outside diameter of the lower portion 
705 and the upper portkwi 725 In order to optimally protect the sealing element 703 
during placement of the tubular mBtvber 700 within the preexisting stnjdure. 
20 In a preferred embodiment, during the radial expansion of the tubular 

member 700 using the apparatus 115. 215 and 315. the preexpansion of the upper 
transitionary portton 720 and the upper portton 725 reduces the shock loads typically 
created during the end portton of the radial expansion process. In this manner, the 
radial expansion process Is optimally provided in a safe manner. Furthemnore, 
25 because the sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portion 725. the sealing element 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting stmdure. 

Referring to FIG. 8. a preferred embodiment of an expandable tubular 
30 member 800 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably Includes a lower portion 805. an intennediate portion 
810. and an upper portion 815. 

The tower portion 805 is coupled to the intennediate portion 810. In a 
prefen^ed embodiment the tower portton 805 is further adapted to mate with the 
35 expansion cones 130. 230. 325 and the anchoring devices 135. 235. and 330. 
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The intermediate portion 810 is coupled to tlie lower portion 805 and the 
upper portion 81 5. In a prefen^d embodiment, ttie wall thicknesses of the lower and 
intemnediate portions, 805 and 810. are less than the wall thickness of ttie upper 
portksn 815 in order to fadlrtate the radial expansion of the tubular member 800. In 
a prefenred embodiment, the lower and Intermediate portions. 805 and 810, are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the intennediate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably indudes one or 
more slotted portions 820 for fadlitating the radial expansion of the upper portion 
815 by the expanston cones 130, 230. and 325. In this manner, the upper portion 
815 of the tubular niember 800 is preferably radially expanded by the expansion 
cones 130. 230. and 325 wth minimal shock toads when the expanston cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to FIG. 9, a preferred embodiment of a method of applying an axial 
force to the expansion cones 130. 230. and 325 will now be described. In a 
preferred embodiment, the axial displacement of the expansion cones 130, 230, and 
325 during the radial expanston process is provided by applying an a)dal force to the 
expansion cones 130, 230, and 325. In a prefenred embodiment, the axial force 
provided includes the applicatton of a substantially constant axial force for some 
time periods and the application of increased axial force for other time periods in 
order to optimally fadlitate the radial expanston process by minimizing the effects of 
friction. In a prefenred embodiment, ttie application of ttie increased axial force is 
provided on a periodic basis in order to optimally provide a variable contact area 
between the expanston cone and the tubular member being expanded. In an 
altemative embodiment. Ihe application of ttie Increased awal force is provided on a 
random basis in order to optimally provide a variable contact area between the 
expansion cone and ttie tubular member being expanded. In a prefen^ 
embodiment, the duty cyde of tiie application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 
tubular members. In a prefened embodiment, ttie ratio of the increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 In 
order to optimally provkle a variable contact area between ttie expansion cone and 
ttie tubular member being expanded, promote more even wear of ttie expansion 
cone, and dean debris from the expansion cone surface. 
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Referring to FIGS. 10a to lOi, an emt>odiment of an apparatus and method 
for forming a vyellbore casing will now be described. As illustrated in FIG. 10a. a 
wellbore casing 1000 and an open hole wellbore section 1005 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal, in a prefenred embodiment, a new section of wellbore casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015, More generally, the 
apparatus 1015 is utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030. an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more lower sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

1 5 surface location! The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may. for example, be conventional commercially available slick wire, braided 

20 wire, coiled tubing, or drilling stock material. 

The second support merhber 1025 is preferably adapted to be coupled to a 
surface location. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support rr^ember 1025 is preferably adapted to 
permit the expansion cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In an altematlve embodiment, the support member 1020 is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support member 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expanskDn cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1030 is provided substantially as disclosed in one or more of the following: (1) 
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U.S. Utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02, 
filed on 12/3/1999, wtiich daimed the benefit of tlie filing date of U.S. provisional . 
patent application no. 60/111.293. attorney dodcet no; 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 

5 25791.7.02. filed on 2/23/2000, which daimed Uie benefit of ttie filing date of U.S. 
provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000, virfiich claimed the benefit of the filing date of U.S. provisional application 
no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent application serial 

10 no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
ttie benefit of tt»e filing date of U.S. provisional application no. 60/108.558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. faed on 2/18/2000; (6) U.S. utility patent appllcatfon no. 09/523.460. 
attorney docket no. ^791.11.02, filed on 3/10/2000. v^lch daimed Uie beneftt of 

15 the filing date of U.S. provisional applicatton no. 60/124,042. filed on 3/1 1/1999; (7) 
U.S. utility patent applicatron no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/a)00, vAM\ daimed the benefit of the fiUng dates of U.S. provisional 
application no. 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional appHcatton no. 60/154,047, attorney dodtet no. 25791.29, filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000, which dainied ttie tienefit of the filing date of U.S. 
provisional serial no. 60/121,907. attorney docket no. 25791 .16, filed on 2/26/1999; 
(9) U.S. utility patent applteation no. 09/588,946, attorney docket no. 25791.17.02. 
filed on June 7. 2000. whi* daimed the benefit of ttie filing date of U.S. provisional 

25 patent application serial no. 60/137,998, attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attorney docket no. 
25791 .23.02. filed on 4/26/2000. which daimed ttie benefit of ttie filing date of U.S. 
provisional application no. 60/131.106. attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provlskHial application no. 60/146.203. attorney docket no. 

30 25791.25, filed on 7/29/1999; (12) U.S. provisional applkation no. 60/143,039, 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
appRration serial no. 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provistonai application no. 60/159.039, attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. prdvistonal patent application no. 60/159,033, attorney 

35 docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165.228, attorney docket no. 25791,39. filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 Is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate tfie radial 
expansion of the expandable tubular member 1040 by the. axial displacement of the 
expansion cone 1030. 

10 In a preferred embodiment, the anchoring device 1035 includes one or more 

expandable elements 1060 that are adapted to controllabiy extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the e)q)andable 
elements 1 060 are actuated using fiuidic pressure. 

15 In a preferred embodinnient. the ianchoring device 1035 further includes a 

fluid passage 1036 adapted tQ receive a ball plug or other similar vahdng element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be contrcrilably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packers 

20 commercialty available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disclosure. 

In a preferred embodiment, the anchoring devices 135, 235. and 330 are 
also modified to includes a fluid passage that can be. opntrollably plugged in order to 
permit fluidic materials to be exhausted from the anchoring de\dces 135, 235, and 

25 330. 

The expandable tubular member 1040 is renrKSvably coupled to the 
expansion cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 

30 includes a bwer sectton 1065. an intemiediate section 1070. arid an upper section 
1075. In a preferred embodiment, the lower section 1065 is coupled to the fle)dt>le 
coupling element 1055 in order to provkle anchoring at an end portion of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the tower and intermediate sections, 1065 and 1070, are less than the wall thickness 

35 of the upper section 1075 in order to optimally couple the radially expanded portion 
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of ttie expandable tubuldr member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1 005. 

In a prefenned embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
5 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, vrtilch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey dodtet no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
10 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent apj^icatfon 
serial no. 09/502,350, attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attomey (k)cket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
15 the filing date of U.S. proviskinal applteafion no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appflcation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. vi»hlch claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
20 application no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed Uie benefit of the filing dates of U.S. proviskwial application no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
25 2/24/2000, which claimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. proviskHial patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
30 utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4^26/2000, whidi claimed tt)e benefit of tt» fifing date of U.S. provisional application 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
35 25791.26, filed on 7/9/1999; (13) U.S. provisional patent appUcation serial no. 

. 44 
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60/162,671, attorney docket no. 25791.27. fBed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, ifiled on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
5 attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

In a preferred embodiment, the e>q)andable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 
10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a prefenred embodiment, the apparatus 1015 includes a plurality of 
15 upper sealmg members 1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The k)wer sealing 
memt^ers 1050 are preferably adapted to engage and fluididy seal the Interface 
between the radially expanded expandable tubular member 1040 and the open 
20 wellbore section 1005. In a prefened embodiment, the apparatus 1015 indudes a 
plurality of lower sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
25 engagement within the wails of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member1040 is coupled 
to the walls of the open hole wellbore sectton 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a prefen-ed. 
embodiment, the fleMble coupling element 1055 indudes one or more hook 
30 elements for engaging the walls of tiie open hole wellbore section 1005. 

As illustrated in FIG. 10a, tt)e apparatus 1015 is preferably, positioned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the tower portion of tt^e wellbore casing 1000. In a 
35 prefen-ed embodiment, the upper sealing members 1045 are positioned in opposing 
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relation to the lower portion of the welUx)re casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wellbore section 1005. In this manner, the interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 
5 1005 is optimally fluidlcly sealed. 

As illustrated in FIG. 10b, in a prefened embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluidic 
1 0 material may be any number of conventional commercially available fluidic materials 
s:uch as, for example, drilling mud. 

As illustrated in FIG. 10c, in a prefeaed embodiment, a quantity of a 
hardenable fluidic sealing rnaterial is tiien injected into and out of the apparatus 
1015. In a preferred embodiment. Vne hardenable fluidic sealing material is 
15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
preferred embodiment, the hardenable fluWIc sealing material Is permitted to 
completely fill the annular space betweeh the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 
20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular memt>er 1 040. 

As illustrated in FIG. lOd, in a preferred embodiment, another quantity of a 
non-hanJenable fluidic material is then injected into and out of ttie apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080. or otiner similar fluid passage 
25 blocking device, Is placed into «ie non-hardenable fluid material. In a preferred 
embodiment, the ball plug 1080 tiien seats In and seals off the valveable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to tiie open hole w6llbore section 1 005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a 
30 remote or pressure activated valve for seaBng off the valveable fluid passage 1065. 

As inustrated In FIG. lOe, In a preferred embodiment, the apparatus 1015 is 
then anchored to ttie open hoie w^dlbore section 1005 using ttie anchoring device 
1035. In a preferred embodiment, ttie anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anc*ioring device 1035 
35 causing the flexible coupling felement 1055 to radially expand Into Intimate contact 
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with the walls of the open hole welibore section 1005. in this nnanner. the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole welibore section 1005. 

As illustrated In FIG. 10f. the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a prefen^ed 
embodiment, the awal displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole welibore section 1 005. 

In an alternative embodiment, as illustrated in FIG. lOg, the axial 
displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025, In this manner, an upward axial force Is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material is then 
pennitted to at least partial cure. 

As illustrated in FIGS. lOh and 101. after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the welibore casing 1000 and the open hole welibore section 1005. 

In a prefeaed embodiment, the resulting new section of welibore casing 
includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material In this manner, a new section of welibore casing 
is optimally provided. More generally, the apparatus 1015 is used to fomi and/or 
repair welibore casings, pipelines, and stmctural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular rnember to a pree)dsting structure 
will now b^ described. Refenlng to Rg.. 11a, a welibore casing 1100 is posifioned 
within a subterranean fonnation 1105. The welibore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The welibore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the welibore casing 1100, or due to a prior 
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perforation or fracturing operation performed upon the sunounding subterranean 
formation 1105. As will be recognized by persons having ordinary skill In the art. the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 100 unless they are sealed off. 
5 In a preferred embodiment, an apparatus 1115 Is utilized to seal off the 

openings 11 10 in the wellbore casing 1 100. More generally, the apparatus 1115 is 
preferably utilized to form or repair wellbore casings, pipelines, or stnictural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
10 second support member 1 1 25. an expansion cone 1 130. an anchoring device 1 135. 
and expandable tubular member 1 140. and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 Is preferably adapted to convey 
15 pressurized fluidic materials and/or electrical current and/or conmiunlcatlon signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The frst 
support member 1120 may. for example, be. fabricated from conventional 
commercially available slick wire, braided wire, colled tubing, or drilling stock 
20 material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
pernilt the expansion cone 1130 to be axially displaced relative to the first support 
25 member 1120. The second support member 1125 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a prefen-ed embodiment, the first support member 1120 is coupled to a 
surface locatton by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1 1 25. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansion cone 1130 Is preferably adapted to radially expand the expandable 
tubular member 1140 when the expansion cone 1130 is axially displaced relative to 
the expandable tubular member 1140. In a prefened embodiment, the expansion 
35 cone 1130 is provWed substantially as disclosed in one or more of the following: (1) 
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U.S. utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. 
nied on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 
5 25791 .7.02. filed on 2/23/2000, which claimed the benefit of the fiUng date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. v^ich claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/119.61 1 . attorney docket no. 25791.8; (4) U.S. utility patent application serial 
10 no. 09/440.338. attorney docket no. 25791.9.02. filed on 1 1/15/1999. which claimed 
the benefit of the filing date of U.S. provisional application no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. whfch claimed the benefit of 
15 the filing date of U.S. provistonal applicatton no. 60/124.042. fitod on 3/11/1999; (7) 
U.S. utility patent appUcafion no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24«000. vtrtilch claimed the benefit of the filing dates of U.S. provistonal 
appfication no. 60/121.841. attorney docket no. 25791.12. filed on 2C6/1999 and 
U.S. provistonal application no. 60/154.047. attorney docket no. 25791.29. filed on 
20 9/16/1999; (8) U.S: utility application no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 

(9) U.S. utility patent application no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed the benefit of the filing date of U.S. provisional 
25 patent application serial no. 60/137.998. attorney docket na 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatton no. b9ffi59.122. attorney docket no. 
25791.23.02. filed on 4/26«000. which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131.106. attorney docket no. 25791.23. fijed on 
4/26/1999; (11) U.S. pnwistonal appltoatton no. 60/146.203. attorney docket no. 
30 25791.25. filed on 7/29/1999; (12) U.S. provisional appDcatton no. 60/143.039. 
attorney docket no. 25791.26. fited on 7/9/1999; (13) U.S. provisional patent 
applicatton serial no. 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159.033. attorney 
35 docket no. 25791.37. filed on 10/12/1999; and (16) .U.S. provistonal patent 
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application no. 60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support n^ember 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 
expandable tubular rnember i 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1 140 to the wellbore casing 1 100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the anchoring device 1135 includes one or more 
expandable elements 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a prelened embodiment, the anchoring 
device 1135 Is any one of the hydraulically actuated packers commercially available, 
i from Halliburton Energy Sentees or Baker+lughes modified in accordance virtth the 
teachings of ttie present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 
20 device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for pemnitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a prefened embodiment the expandable tubular member 1140 further 
25 includes a lower section 1 160, an intennediate section 1 165. and an upper sectton 
1170. In a preferred embodiment, the lower section 1160 rests upon and is 
supported by the expansion cone . 1130. In a preferred embodiment, the 
intemiediate sectfon 1165 mdudes the anchoring windows 1155 In order to provide 
anchoring at an intennediate portion of the expandable tubular member 1 140. 
30 In a prefened embodiment, the expandable tubular member 1 140 is further 

provWed substantial^ as disctosed in one or more of the foltowing: (1) U.S. utility 
patent appTication serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12«/1999, which claimed ttie benefit of the filing date of U.S. provisional patent 
appl-ication no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
35 utirity patent applicatton serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
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on 2/23A2000. whl* claimed the benefit of ttie filing date of U.S. provisional 
application no.. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the lienefit of the filing date of U.S. provisional application no. 60/119,611. 
5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the Ijenefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
10 no. 25791.1 1.02. filed on 3/10/2000, which claimed the t)enefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the Iwnefit of the filing dates of U.S. provistonal application no. 
60/121.841, attorney docket no. 25791.12. filed on 2«6/1999 and U.S. provistonal 
15 appBcatton no. 60/154,047. attorney docket no. 25791.29. filed on 9/.16/1999; (8) 
U.S. utility appllcatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2«4C000, wNch claimed the lieneflt of the fHing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
20 which claimed the Ijenefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket nd. 25791.23. filed on 4/26/1999; (11) U.S. 
25 provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applkatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/T999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
30 U.S. provisional patent appficatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disclosures of which are 
Incorporated herein l>y reference. 

The sealing members 1145 are coupled to the outer surface of the 
35 expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidicly seal the interface beWteen the radially expanded 
expandat>le tubular tnember 1140 and the welll)ore casing 1100. In a preferred 
emljodiment. the apparatus 1115 includes a plurality of sealing members 1145. In a 
preferred embodiment, the sealing members 1145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 11a. the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluidicly Isolates the opening 11 10. 

As illustrated in FIG. lib. the apparatus 1115 is then anchored to the 
wellbore casing 1100 using the anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 
15 extended frorii the anchoring deylce 1135 through the corresponding anchoring 
window 1155 in the expandable tublilar member 1140 Into intimate contact with the 
wellbore casing 1100. In this manner, the intermediate section 1165 of the 
expandable tubular member 1 140 is removably coupled to the wellbore casing 1100. 
In an alternative embodiment, a compressible cement and/or epoxy is then 
20 injected into at teast a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then pemnitted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1140. 
25 As illustrated in FIG. 11c. in a preferred embodiment, the expansion cone 

1130 is then axially displaced by applying an axial force to the second support 
member 1 125. In a preferred embodinrjent. the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with the viralls of the wellbore or the wellbore 
30 casing 1100. 

As Illustrated in FIG. lid. in a preferred embodiment the axial displacement 
of the expansion cone 1 1 30. is stopped once the expansion cone 1 1 30 contacts the 
lower portion of the anchoring device 1 135. 
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As illustrated in FIG. 11e. in a preferred embodinient. the anchoring device 
1135 is then decoupled firom the weBbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11 f. in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a prefenred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1100. In a preferred embodiment, the lower section 1160 of the expandable 
tubular member 1140 indudes one or more outer rings or other coupling members 
10 to facilitate the self-anchoring of the lower section 1 160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the exparKlable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
15 tubular member 1140. In this manner, repairs to the wellbore <asirig 1100 are 
optimally provided. More generally, the apparatus 1115 Is used to repair or form 
wellbore casings, pipelines, and structural supports. In a prefemed embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant 

20 Referring to FIGS. 12a to 12d. an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a. a wellbore casing 1200 is positioned 
v»rithin a subterranean fomiation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 

25 casing 1200 further indudes one or more openings 1210 that may have been the 
result of unintentional damage to the v«ellbore casing 1200. or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
formation 1205. As will be recognized by persons having, ordinary skill in the art, ttie 
openings 1210 can adversely affect the subsequent operation and use of the 

30 weBbore casing 1 200 unless ttiey are sealed off. 

In a preferred embodiment, an apparatus 1215 is utiHzed to seal off ttie 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to fomi or repair wellbore casings, pipelines, or stmctural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225. an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 Is preferably adapted to be coupled to a surface 
5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical cuaent and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may, for example, be conventional commercially available slick wire, braided wire, 
10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coi^led to the support member 
1220. The expandable expanskjn cone 1225 is preferably adapted to radially 
ocpand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axially displaced relative to the expandable tubular member. 1235. The 
1 5 expsmdable expansion cone 1 225 Is further preferably adapted to radially expand at 
. least a portion of the expandable tubular member 1235 when the e)qpandable 
expansion cone 1225 Is controllably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional commerdally available radially 
expandable expansion cones. In a prefened embodiment, the expandable 
20 expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. 
5,348,095, trie disdosure of which is incorporated herein by reference. 

In a prefened embodiment, the expansion cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1)'U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
25 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utinty patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, «*ilch claimed the benefit of the fffing date of U.S. provisional 
appHcation no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
30 serial ho. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. whfeh 
claimed the benefit of the filing date of U.S. provistonal appVcation no. 60/1 19,61 1 , 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisfonal application no. 60/108.558, attorney docket no. 
35 25791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utifity patent application no. 09/523.460. attorney dodcet 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. fited on 3/11/1999; (7) U.S. utaity patent 
application no. 09/512.895,. attorney docket no. 25791.12.02. fited on 2/24/2000. 
5 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. wfhich claimed the benefit of the filing date of U.S. provisional serial no. 
10 60/121 .907, attorney docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appiicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
15 4/26/2000, v/hlch dalmed the benefit of ttte filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisional appflcation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent app«cation serial no. 
20 60/162.671, attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. prpviskMial 
applfcatton no. 60/159.039. attorney docket no. 25791 .36. filed on 10/12,1999; (15) 
U.S. provistonal patent appiicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandabte tubular member 
1235 includes one or more engagement devtoK 1250 that are adapted to couple 
with and penetrate the wellljore casing 1200. In this manner, the expandabte 
30 tubular member 1235 is optimally coupled to the weMbore casing 1200. In a 
prefened embodiment the engagement devtoes 1250 Include teeth for biting Into 
the surfece of the wellbore casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 further 
includes a lower section 1255. an Intemiedlate seclton 1260. and an upper section 
35 1265. In a prefened embodiment, the tower section 1255 Includes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intemnediate sections, 1255 and 1260, are less than the wall thickness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
5 and intennediate sections, 1255 and 1260, of the expandable tubular member 1235. 
In an alternative embodiment, the tower section 1255 of the expandable tubular 
member 1235 is slotted In order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a prefen^ed embodiment, the expandable tubular member 1235 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of flie filing date of U.S. provistonal patent 
application no. 60/111.293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
15 utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appllcatfon no. 60/121,702. filed on 2/2S1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,61 1, 
20 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
25 no. 25791.11.02. filed on 3/10/2000. v^ich daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provistonal application no, 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
30 applicatipn no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. ufility applic?atk>n no. 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7. 2000, 
35 which daimed the benefit of the fifing date of U.S. provisional patent application 
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serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
5 provistonai application no. 60/146.203. attorney docket no. 25791.25, filed op 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appficatiori no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999;' (15) 
10 U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
inoorporated herein l}y reference. 

The sealing menrAers 1240 are preferal)ly coupled to the outer surface of Uie 
15 . upper portion t265 of the expandable tutiularrnember 1235. The sealing members 
1240 are piefeiably adapted to engage and fluWidy seal the interface between the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
In a prefened embodiment, ttie apparatus 1215 includes a plurality of sealing 
members 1240. In a prefened embodiment, the sealing members 1240 sunnound 
20 and isolate the opening 1210. 

As illustrated in FIG. 12a, the apparatus 1215 is preferably positioned wrtthin 
the wellbore casing 1200 with the expandable tubular member 1235 posittoned in 
opposing relatton to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 Vna\ are positioned above and 
25 below ttie opening 1210. In ttiis manner, ttie radial expansion of Uie expandable 
tubular member 1235 optimally fluididy isolates the opening 1210, 

As illustrated in FIG. 12b. ttie expandable tubular member 1235 of tiie 
apparatajs 1215 Is ttien anchored to ttie wellbore casing 1200 by expanding Uie 
expandable expanston cone 1225 . into contact wltti the lower section 1255 of ttie 
30 expandable taibular member 1235. In a prefenred embodmnent ttie lower section 
1255 of the expandable tubular riiember 1235 is radially expanded Into intimate 
contact wltti ttie wellbore casing 1200. In a prrferred embodiment, ttie engagement 
devices 1250 are ttiereby coupled to, and at least partially penetrate into, the 
weUbora casing 1200. In ttiis manner, ttie lower section 1255 of ttie expandable 
35 tubular member 1 235 is optimally coupled to ttie wellbore casing 1200. 
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In an alternative eml)oditnent, a compressible cement and/or epoxy is then 
injected Into the annular space t)etvtfeen the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular stmctural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated In FIG. 12c, the expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
preferred embodiment, the axial displacement of the expansion cone 1225 radially 
10 expands the expandable tubular member 1 235 into intimate contact with the wails of 
the wellbore casing 1 200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacenr»nt of the 
expandable expansion cone 1235. the opening 1210 in the wellbore casing 1200 is 
15 sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
fte wellbore casing 1200 ar« optinrwlly provided. More generally, the apparatus 
1215 Is used to repair or fonii wellbore casings, pipelines, and stmctural supports. 

Referring to FIGS. 13a to 13d. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
20 win now be described. Referring to Fig. 13a. a weUbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical diiBdlon to the horizontal direction. The wellbore 
casing 1300 further Includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300. or due to a prior 
25 perforation or fracturing operation peifonned upon the sunounding subterranean 
formation 1305. As wiH be recogniied by persons having ordinary skill in the art the 
openings 1310 can adversely affect the subsequent operation and use of the. 
wellborie casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 te utilized to seal off the 
30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320. an 
expansion cone 1325, an expandable tubular member 1335. a heater 1340, and one 
35 or more sealing memliers 1 345.' 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the expansion cone 1325 and heater 1340. TTie support member 1320 
may, for example, be conventional commerdally available slick wire, braided wire, 
coiled tubing, or drilling stock material. > 

The expansion cone 1325 Is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable. 
10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available exparision cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or mote of the following: (1) U.S. utility patent 
15 appfication serial no. 09/454.139. attomey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
20 application no. 60/121,702. filed on 2CS1999: (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10COOO. which 
claimed the benefit of the'filing date of U.S. provistonal application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
• 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791-11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
30 application no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
35 2/24/2000, which daimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent applicafion no. 09/559,122, attoniey docket no. 25791.23.02, filed on 
4/26/2000, wWch dahned the benefit of the filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
10 25791,26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
15 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expandable tubular member 1335 is removably coupled to the 
expansion cone 1325. In a prefen-ed embodiment,, the expandable tubular mennber 
1335 includes one or more engagement devices 1350 that are adapted to couple 
20 with and penetrate the wellbore casing 1300. In ttiis manner, the expandable 
tubular member 1335 is optimally coupled to ttie wellbore casing 1300. In a 
preferred embodiment, the engagement devtaes 1350 Indude teetti for biting into 
ttie surface of ttie wellbore casing 1300. 

In a preferred embodiment, ttie expandable tubular member 1335 furttier 
25 indudes a lower sedton 1355. an Intenmedlate section 1360, and an upper section 
1365. In a piffenred embodiment, ttie lower section 1355 indudes ttie.engagement 
devtees 1350 in order to provide anchoring at an end portion of ttie expandable 
tubular member 1335. \n a preferred embodiment, ttie waU Oiickness of tiie lowrer 
and intemiedlate sections. 1355 and 1360, are less than ttie wall ttiickness of ttie 
30 upper section 1365 in order to optimally fadlitate ttie radial expansion of ttie lower 
and Intemiedlate sections, 1355 and 1360, of ttie expandable tubular member 1335. 

In a preferred embodiment, ttie lower section 1355 of ttie expandable tubular 
member 1335 indudes one or nnore shape memory metal inserts 1370. In a 
preferred embodiment, ttie inserts 1370 are adapted to radially expand ttie kwer 
35 section 1 355 of ttie expandable tubular member 1335 into Intimate contact witti ttie 

60 



25791.38.15 P83667GB08 

wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may t>e fabricated from any number of cx^nventional commerdally 
available shape menK>ry alloys such as, for example, NiTi or NiTiNOL using 
conventional fonming processes such as, for example, those described in U.S. 
5 Patent Nos. 5,312,152, 5,344,506. and 5,718,531, the disclosures of which are 
incorporated lierein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a prefen^d embodiment, the 
10 transfomiation temperature of the Inserts 1370 ranges from about 250° F to 450^ F. 
In a prefen-ed embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the lower section 1355 during the transfomiation process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 
15 nwre corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Alternatively, the inserts 1370 are completely 
contained within the lower section 1 355 of the expandable tubular member 1 335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of th6 following: (1) U.S. utility 
20 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed thQ benefit of the filing date of U.S. provistonal 
25 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
30 the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal appBcation jio. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
35 application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
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which Claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791,29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the l>enefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiltty patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
send no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S.. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, wWch claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no, 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attonney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. pro>rfsk)nal patent application no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The heater 1340 Is'ooupled to the support nuember 1320. The heater 1340 
IS preferably adapted to controllabty generate a localized heat source for elevating 
ttie temperature of the inserts 1370. In a prefenred embodiment, the heater 1340 
includes a conventional thenmostat control In order to control the operating 
temperatiffB. The heater 1340 is preferably controlled by a surface control device in 
a conventional manrier. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular member 1335. The sealing members 
1345 are preferably adapted to engage and fluididy seal the interface between the 
radially expand^ expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the wellbore casing 1300 with the expandable tubular member 1335 positioned in 
opposing retatlon to the opening 1310. In a prefenBd embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310- In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluidicly isolates the opening 1310. 

As illustrated in FIG. 13b, in a prefenred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a prefen-ed 
embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300, In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
wellbore casing 1300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpanded portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular niember 1335. 

As illustrated In FIG. 13c. the expansion cone 1325 is then axially displaced 
by applying an axial foroe to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 into intimate contact with the walls of the wellbore casing 
1300. 

As illustrated in FIG. 13d, in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335. the opening 1310 in the wellbore casing 
1300 is sealed off by the radially expanded tubular nr^ember 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or fomn wellbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 14a to 14gi an alternative embodiment of ah apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a. a wellbore casing 1400 is positioned 
within a subterranean formation 1405. The weiibore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 ttiat may have been the 

5 result of unintentional damage to the Vi^llbore casing 1400. or due to a prior 
perforation or fracturing operation perfbnned upon the surrounding subtenanean 
formation 1405. As will be recognized by persons having ordinary skill in the art the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fom or repair wellbore casings, pipelines, or stnjctural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15 second support member 1425, a coupling 1430. an expandable tubular member 
1435. an expansion cone 1440, a third support member 1445, and a packer 1450. 

The first support member 1420 Is preferably adapted to be coupled to a 
surface location. The support member 1420 is further coupled to the expansion 
cone 1440. The first support nr^ember 1420 is preferably adapted to convey 

20 pressurized fluidic materials and/or electrical current and/or communicatk>n signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commerctally available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The second suppdrt meniber 1425 is preferably adapted to be coupled to a 

25 surface locatton. The support rfiemba- 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to cx)nvey pressurized fluidic 
materials and/or electrical cun-erit and/or communication signals from a surface 
location to the coupling 1430. The second supped member 1425 may, for example, 
be conventional commercially available sitek wire, braided wire, coiled tubing, or 

30 drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commerdally available passive or actively controlled coupling devices such as, for 
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example, packers or slips. In a preferred embodimenl. the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 
one or more engagement devices that are adapted to couple v«th and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a preferred embodinnent, the 
engagement devices include teeth for biting into the surface of the v»/ellbore rasing 
1400. In a preferred embodiment, the expaniabte tubular member 1435 further 
) includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 Is further 
provided substantially as disclosed in one or more of the' following: (1) U.S. utility 
5 patent application serial no. 09/454.139. attomey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applkatton serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
20 application no. 60/121.702. filed on 2tt5/1999; (3) U.S. ufflfty patent application 
serial no. OS/502.350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/1 19.61 1 , 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
25 the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791 .9, filed on 1 1/16. 1998; (5) U.S. provisional patent application no. 60/1 83,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
30 application no. 09/512.895. attomey docket no. 25791.1Z02. filed on 2C4/2000. 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12. filed on 2C6/1999 and U.S. provisional 
application no. 60/154.047. attorriey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
35 2/24/2000. viWch claimed the benefit of the filing dale of U.S. provistonal serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/28/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791,17.02. filed on June 7. 2000. 
which claimed the benefit oT the filing date of U.S. provisional patent application 
serial no. 60/137,998. attonr^ey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. vMch claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
15 attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
inoorporated herein by reference. 

The expansion cone 1440 is coupled to the first support meml)er 1420 and 
the third support member 1445. The expansion cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expansion cone 
20 1440 is a)daUy displaced relative to ttie expandable tubular member 1435. 

In a preferred embodiment, the expansion cone 1440 is provided 
substantially as disck)sed in one or more of the following: (1) U.S. utility patent 
appHcation serial no. 09/454.139, attomey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
25 , application no. 60/1 1 1 ,293. attomey docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utinty patent application smal no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. which dalrned the benefit of \he filing date of U.S. provisional 
application no, 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no, 25791.8.02, filed on 2/10/2000, which 
30 claimed the benefit of the filir« date of U.S. provisional application no. 60/1 19,61 1. 
attorney dodcet no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108.558, attomey docket no, 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no: 60/183.546. 
35 filed on 2/18/2000; (6) IJ.S. utility patent application no. 09/523.460, attomey docket 
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no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/1 24.042, filed on 3/11/1999; (7) U.S. utility patent 
appHcation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the ben^it of the filing dates of U.S. provisional application no. 
5 60/121.841, attorney docket no. .25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, wtMCh claimed the t>eriefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
10 application no. 09/588.946, attorney docket no. 25791 .17.02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisfonal applicatfon 
15 no. 60/131,106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent applicatfon serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
20 appRcatton no. 60/159,039. attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by rrference. 
25 The ttiird support member 1445 Is preferably coupled to the efxpansion cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurizsd fluidic materials and/or electrical current and/or communication 
signals from a surface location to the packer 1450. The third support member 1445 
may. for example, be conventional commercially available slick vwlre, brrided wire, 
30 coiled tubing, or drilling stock material. 

The pad^er 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be any number of oonventtonal commercially available 
packer devices. In an alteriiatwe embodiment, a bladder, slipped cage assembly or 
35 hydraulic slips may be substituted for the packer 1450. 
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As illustrated in FIG. Ua. the apparatus 1415 is preferably posiUoned within 
the weilbore casing 1400 witti the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b. in a preferred embodiment the packer 1450 is 
then anchored to the weilbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 
tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the weilbore casing 1400. In a prefenred embodiment, the lower 
end of the expandable tubular rnember 1435 includes one or more engagement 
devices for engaging the weilbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the weilbore casing 1400. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the . tubular 
member 1435 and the weilbore casing 1400. The compressible cement and/pr 
epoxy is then penmitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stmctural support and fluidic seal is 
provided around the tubular member 1435. 

As Illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the weilbore casing 1400. 

As illustrated in FIG. 14f. In a prefenred embodiment the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 
1420, In a preferred embodiment the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the walls of the weilbore casing 1400. In a prefered embodiment prior to the 
initiation of the axial displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

As illustrated in FIG. 14g Jn a preferred embodiment after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the weilbore casing 
1400 is sealed off by the radially depended tubular member 1435. In mis manner, 
repairs to the weilbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative emlxxliment of an apparatus 
for coupling an expandable tubular member to a preexisting stnicture will now be 

5 described. Refemng to Fig. 15a, a wellbore casing 1500 Is positioned within a 
subtenanean formation 1505. The wellbore casing 1500 may be positioned in any 
orientation fran the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500. or due to a prior perforation or 

10 fracturing operation perfomned upon the sun-ounding subterranean formation 1505. 
As will be recognized by persons having ordinary skill in the art the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a prefenBd embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellborn casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525. an expansion cone 1530, a coupling 1535, a 
20 resilient anchor 1 540, and one or more seals 1 545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
25 location to the resilient anchor 1 540. The support member 1 520 may. for example, 
be conventional commercially available slick wire. braWled wire, coilod tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
e)q)ansion cone 1530. In a prefenBd embodinrient, the expandable tubular member 
30 1 525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular member 
35 1525 further includes one or more sealing members 1545 on the outside surface of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550. an Intermediate section 1555, and an upper section 1560. In a 
5 preferred embodiment, the wall thicknesses of the lower and intermediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally facilitate the radial expansion of the expandable tubular member 1525. 
In a prefenred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 
10 prefenred embodiment, the resilient anchor 1540 is coupled to the tower sectton 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandable tubular member 1525 to the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 is fwther 
provided substantially as disctosed in one or more of the following: (1) U.S. utility 
15 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
20 application no. 60/121,702, filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
25 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional.application no. 60/124.042. filed on 3/11/1999; (7) U.S. utiBty patent 
30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. prowsional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
35 2/24/2000, which claimed the* benefit of the filing date of U.S. proviskmal serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appDcation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the tienefit of the filing date of U.S. pravistonal applcatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
piovlstonal appljcatioo no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatfon no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appiicatkjn no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the dfedosuies of whfch are 
incorporated herein by reference. 

The expansion cone 1530 is coupled to the support member 1520 and the 
coupling 1535. the expahston cone 1530 is preferably adapted to radially expand 
the expandable tiAular member 1525 when the expanston cone 1530 is a)dally 
displaced relative to the expandable tubular member 1525. The expansion cone 
1530 may be any number of conventional commercially available expansion cones. 

In a preferred " embodiment, the expanston cone 1530 is provWed 
substantially as disclosed in one or more of the foflowing: (1) U.S. utility patent 
applicatfon serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed tiie benefit of the filing date of U.S. provisional patent 
application no. 60/111 .M3. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of ttie filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appfication 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/^)00. which 
daimed the benefit of the filing date of U.S. provisfonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, whfch claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appltoation no. 60/183.546, 

71 



25791 .38.1 5 P83667GB08 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000. 

5 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey docket no. 25791.23.02, filed on 

15 4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.0i39. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

20 60/162.671, attomey docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 
attomey dodcel no. 25791.39, filed on 11/12/1999. Uie disfdosures of which are 

25 incorporated herein by reference. 

The coupling 1535 is preferably coupled to the support memt>er 1520, the 
expansion cone 1530 and ttie resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or electrical cun^nt 
and/or communication signals from a surface location to the resilient anchor 1535. 

30 The coupling 1535 nr«y, for example, be conventional commercially available slick 
wire, braided wire, coiled tubing, or drilling stock material. In a preferred 
embodiment the coupfing 1535 is decoupled from the resilient anchor 1540 upon 
initiating ttie axial displacement of the expansion cone 1 530. 

The resilient anchor 1540 is preferably coupled to the tower section 1550 of 

35 ttie expandable tubular member 1525 and ttie coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a preferred embodiment, the resilient 
anchor 1540 includes one or more cdled resilient members 1600 and corresponding 

5 reteasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b. in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 

10 resilient member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore casing 1500. 

15 The coiled member 1600 niay be fabricated from any number of 

conventional commercially available resilient materials. In a preferred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as. for example, 
spring steel. In a preferred embodiment, the coiled member 1600 is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

20 In a preferred embodiment, the releasable coupling device 1605 maintains 

the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 nriay be any number of conventional commercially 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 

25 prefenBd embodiment, the resilient anchor 1 540 is positioned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b. the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 members 1705, one or more corresponding rigid attachments 1710, and one more 
corresponding releasable attachments 1715. In a prefenBd embodiment, the 
resilient anchoring members 1705 are maintained in compressed elasfic condition 
by the corresponding rigid and releasable attachments. 1710 and 1715. In a 
preferred embodiment, when the corresponding releasable attachment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1 700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 
is rigidly attached to the outside surfece of the tubular member 1700 by a 
corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a conresponding releasable attachment 1715. As illustrated In FIG. 17b, in 
a pretend eml>Qdiment, releasing the releasable attachment 1715 penmits the 
resilient energy stored in the resilient anchoring member 1705 to be released 
thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular memt>er 1 700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient materials. In a preferred embodiment, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional commercially available materials. In a prefenBd embodiment, the rigid 
attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 

In another alternative embodiment, as illustrated in FIGS, 18a and 18b, the 
resilient anchor 1540 includes a tubular member 1800. one or more anchoring 
devices 1805, one or more resilient members 1810. and one or more release 
devices 1815. In a prefen-ed embodiment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a prefen-ed embodiment, when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for penrttting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
number of conventional commercially available materials. In a prefen-ed 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring dievices 1805 may t>e 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine toot steel, or hard faced steel. In a preferred 
10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient memt>ers 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 
15 when the release devices 1815 release the anchoring devices 1805; the resilient 
memt>ers 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into, contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
20 1 820 in the tubular member 1 800. The release devices 1 81 5 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment, the resilient anchor 
30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an alternative ernbodiment, a compressible cement and/or epoxy is then 
35 injected into the annular space t>etween the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500, The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 1 525. 

5 As illustrated in FIG. 15c, in a prefened embodiment, the expansion cone 

' 1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacemerit of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1500. 

10 As illustrated In FIG. 15d. In a preferred embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular memt>er 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or form wellbore casings, pipelines, and stmctural 
supports. 

Refening to FIGS, 19a, 19b and 19c, an alternative embodiment of an 
expandable tubular member 1900 for use In the apparatus 1515 vwll now be 
described. In a prefened embodiment, the expandable tubular member 1900 

20 Includes a tubular body 1905. one or more resilient panels 1910, orte or more 
corresponding engagement members 1915, and a release niember 1920. In a 
preferred embodiment, the resifient panels 1910 are adapted to expand In the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as. for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any numt)er of conventional commerdalty available 
expandable tubular members. In a prefen-ed embodinf)ent. the tubular member 1905 
30 Is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasatJy coupled to the release member 1920, 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are. preferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are ooupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commen^ially available resilient 
materials. In a prefened embodiment the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500, or other preexisting structure. 

The release member 1920 is releasabty coupled to the resilient panels 1910. 
10 The release member 1920 is preferably adapted to controllabiy release the resilient 
panels 1910 from their initial strained positions In order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 
15 the release member 1920. The release oiember 1920 may be any number of 
conventional commerdaily available rdease devices. 

Refem'ng to FIGS. 20a to 20d, an alternative enibodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stmcture 
will now be described. Refening to Fig. 20a. a wellbore casing 2000 is positioned 
20 within a subterranean fomnation 2005. The wellbore casing 2000 may be positioned 
in any orientation from the. vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
. 25 formation 2005. As will be recognized by persons having ordinary skill in the art the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 
30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient andior 2040, and one or more seals 2045. 
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The support member 2020 is. preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressuri^d fluidic 
materials and/or electrical current and/or comnnunication signals from a surface 
5 location to the anchor 2040. The support member 2020 may* for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 

10 2025 includes one or more engagement devices that are adapted to couple \^ and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 2000. In a prefen^d embodiment, the expandable tubular member 

15 2025 further includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the interface 
between the expandable tubular member 2025 and the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 includes a 
lower section 2050, an intenmedtate section 2055, and an upper section 2060. In a 

20 preferred embodinnent, the wall thicknesses of the kiwer and intemiediate sections. 
2050 and 2055, are less than the wall thickness of the upper section 2060 in order 
to optimally facilitate the radial expahston of the expandable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper sectton 2060 of the expandable tubular member 2025. In a 

25 preferred embodiment, the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided sut>stantially as disclosed in one or more of the following: (1) U.S. utility 

30 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which daimed the benefit of ttie filing date of U.S. provisional 

35 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attonfiey docket no. 25791.8; (4) U.S. utility patent application serial rio. 09/440.338, 
attonney docket no. 25791.9.02, filed on 11/15/1999, which claimed the t>enefit of 
5 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

10 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, aUomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 

15 2/24/2D00, which claimed the benefit of the filing date of U.S. provisional serial no. 
6b/121,d07, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utOity patent 
apprication no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utility patent application no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 

25 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
.60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisfonal 
application no. 60/159.039, attomey docket no. 25791.36, fijed on 10/12.1999; (15) 
U.S. provisional patent applicattoh no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

30 attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the supporit member 2020 
and ttie coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand the expandat>le tubular member 2025 when the expansion cone 2030 Is 

35 axiaily displaced relative to the expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
sul>stantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. atlomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 60/1 1 1 ,293. attorney docket no. 25791 .3, filed on 1 2/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applipation 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 

10 claimed the benefit of the filing date of U.S. provisional application no. ' J/1 19.61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no: 60/183.546. 

15 filed on 2/18/2000; (6) U.S. utility patent appilcatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. whk:h daimed the t>enefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 

20 60/121,841. attomey docket no, 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. atlomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000. whkdi claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

25 application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. prox^ional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on . 6/7/1 999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 

30 no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional app|icatk>n no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. (Hovisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

35 application no. 60/159.039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
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U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

5 The coupling 2035 is preferably coupled to the support member 2020, the 

expansion cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventk)nai commerdaily available slick wire, braided 

10 wire, colled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 

15 further preferably adapted to be controllably coupled to the welibore casing 2000. 

Refening to FIGS. 21a and 21b, in a preferred embodiment the anchor 2040 
includes a housing 2100, one or more spikes 2105. and one or more corresponding 
actuators 2110, In a preferred embodiaient, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative enibodiment, the 

20 spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 21 05. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 21 10. The housing 2100 

25 is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the conresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 

30 relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction to engage, and at least partially penetrate, the 
welibore casing 2000, or other preexisting structure such as. for example, the 
welibore. Each of the spikes 2105 further preferably include a concave upwdrdly 
facing surface 2115. in a preferred emtxxJIment. the placement of a quantity of 

35 fluklic material such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the wellbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as. for example, a 
. spring, an elecMc or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons In order to optimally provide 
ease of operation. In an aKemative embodiment, the actuators 2110 are omitted 

15 and the spikes are pivotaliy coupled to the housing 2100. 

Refening to FIGS. 22a, 22b. and 22c, in an alternative embodiment, the 
anchor 2040 includes the housing 2100, one or moiB petal baskets 2205. and one 
or more oonresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the conesponding actuators 2110. In an 

20 altemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another altemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluidic material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the tower section 2050 of the expandable 

25 tubular member 2025, the petal baskets 2205, and the actuators 21 10. 

The petal baskets 2205 are preferably movably coupled to the housing 2100 
and the con^sponding actuators 2110.. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 

30 partially penetrate, the wellbore casing 2000. or other preexisting stnjcture. As 
illustrated in FIG. 22c, each of the petal baskets 2205 further preferably include a 
concave upwardly fadng surface 2215. In a prefened embodiment, the placement 
of a quantity of fluidic material such as, for example, a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from the 

35 housing 2100 to engage the wellbore casing 2000. or other preexisting stoicture. 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular member 2025. AKematively, the upward 
displacement of the apparatus 2015 causes Vne petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the weilbore casing 2000. or other 

5 preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 suffident to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 

10 an alternative emtxxliment, the actuators 2110 are omitted and the petal baskets 
are pivotaliy coupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably positioned within 

15 the weilbore casing 2000 with the expandable tubular member 2025 positk}ned in 
opposing relatk>n to the opening 201 0. 

As illustrated in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the weilbore casing 2000. In this manner, the lower section 2050 
of the expandable tubular member 2025 is anchored to the weilbore casing 2000 or 

20 the weilbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface location to the 
actuators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the weilbore casing 2000 by upwardly displacing the apparatus 2015. 
in an alternative emt>odiment, the anchor 2040 is anchored to the weilbore casing 

25 2000 t>y placing a quantity of a fluidic material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 of petal baskets 2205 of the anchor 2040. In an 
alternative embodiment; the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by pladng a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at least the lower arxi/or the intermediate sections, 2050 and 

30 2055, of the expandable tubular member 2025. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
memt>er 2025 and the weilbore casing 2000. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular stnjctural support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c, in a preferred embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
5 2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. 

As illustrated in FIG. 20d, in a preferred embodiment after the expandable 
tubular member 2025 has been completely radially exparuied by the axial 
10 displacement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
Apparatus 2015 Is used to repair or form wellbore casings, pipelines, and structural 
supports. 

15 Referring to FIGS. 23a to 23e, ah altemative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refemng to Rg. 23a, a wellbore casing 2300 and an open 
hole weiibore section 2305 are positioned vyithm a subtenranean fbmiation 2310. 
The weiibore casing 2300 and the open hole wellbore section 2305 may be 

20 positioned in any orientation finom the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fomn or repair wellbore 
casings, pipelines, or stmctural supports. 

25 The apparatus 2320 preferably includes a support niember 2325, ah 

expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to t>e coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 

30 The support member 2325 may, for example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred emlKxliment, the expandable tubular memt>er 
2025 further includes one or more upper and lower sealing mernbers, 2340 and 

35 2345, on the outside surface' of the expandable tubular member 2330 in order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment* the expandable tubular member 2025 further 
includes a lower section 2350, an intermediate section 2355, and an upper section 

5 2360. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2350 and 2355, are less than the wall thickness of the upper 
section 2360 in order to optimally facilitate the radial expanston of the expandable 
tubular member 2330. In a prefened embodiment, the bwer section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 

1 0 pennit a flukiic sealing material to penetrate the lower sectton 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistonat patent 

15 application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatk>n serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisiorial 
application ho. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 

20 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appfication serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. whi(^i claimed the benefit of 
the filing date of U.S. pro>^ional application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatk>n no. 60/183,546, 

25 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appltoation no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 

30 60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attome 
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Which Claimed the benefit of the fiHng date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U,S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the l)enefitof the filing date of U.S. provisional application 
5 . no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
prowsional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

10 application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033.. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

15 The expansion cone 2335 is preferably coupled to the suppmt rnember . 

2325. The expansion cone 2335 Is further preferably removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 Is preferably adapted 
to radially expand the expandable tubtdar member 2330 when the expansion cone 
2335 Is axially displaced relative to me expemdable tubular member 2330. 

20 In a preferred embodiment. expanston cone 2335 is provided 

substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applfeation no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510.913. attomey docket no. 25791 .7.02, filed 
. on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of ttie filing date of U.S. provistonal application no. 60/119,611, 

30 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on. 11/15/1999. which claimed the benefit of 
the ning date of U.S. provistonal application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 

35 no. 25791 .1 1 .02, fited on 3/10/2000, which claimed the benefit of the fSing date of 
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U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dainied the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
5 application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 

10 v^ich claimed the benefit of the filing date of U.S; provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiiify patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provistohal appHcatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no, 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 

20 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whk:h are 
incorporated herein by reference. 

the upper sealing member 2340 is coupled to the outside surface of the 

25 upper sectton 2360 of the expandable tubular member 2330. The upper sepling 
member 2340 is preferably adapted to fluldidy seal the Interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the welibore casing 2300. The upper sealing member 2340 may be any number of 
conventional comnnerciaily available sealing memt)ers. in a prefen^d embodiment. 

30 the upper sealing member 2340 is a viton rubt>er in order to optimally provide load 
carrying and pressure sealing capacity. 

The tower sealing menf)ber 2345 is preferably coupled to the outside surface 
of the upper section 2360 of the expandable tubular member 2330. The lower 
sealing member 2340 ts preferably adapted to flukJiciy seal the interface between 

35 the radially expanded upper sectton 2360 of the expandable tubular member 2330 
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and the open hole wellbore section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is viton rubber in order to optimally 
provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional comm€»rdally 
available sealing materials such as. for example, cement and/or epoxy resin. In a 
preferred embodimi^nt, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the. lower section 2350 of the expandable tubular 
member 2330. 

As illustrated in FIG. 23c, the hardenable fluidic sealing m9terial 2365 is 
preferably then permitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
20 section 2305. 

in an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then pemriitted to at least partially cure prior to tt>e initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion ocme 
30 2335 radially expands the expandable tubular men^r 2330 into intimate contact 
with the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e, in a preferred embodiment, after the expandable 
tubular memt>er 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of wellbore casing is 
35 fbnned that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a pree)dsting structure 
5 will now be described. * Refening to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore, section 2405 are positioned within a subterranean formation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximateiy ttie 
horizontal direction. 

10 In a prefenred embodiment, an apparatus 2420 Is utilized to form a new 

section of wellbore casing within tiie open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fonn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 

15 expandable tubular member 2430. an expansion cone 2435, a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 2425 is further coupled to the expansion cone 2435. 

20 The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support memt>er 2425 may, for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock nnaterial. 

The expandable tubular member 2430 is removably coupled to the 

25 expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to tiie mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or niore upper and lower 
sealing memt)ers, 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 

30 tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405. 

In a preferred embodiment, the expandable tubular memt)er 2430 further 
includes a lower section 2465, an intermediate section 2470, and an upper section 
2430. In a preferred emtiodiment, the wall thicknesses of the lower and 
35 intermediate sections, 2465 and 2470, are less tiian the wall tiiickness of the upper 
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secBon 2475 in order to optimally facilitate the radial expansion of the expandable 
tutMjIar member 2430. In a prefemed embodiment, the lower section 2465 of the 
expandable tulHJIar member 2430 Is coupled to the mass^450. 

In a prefenTed embodiment, the expandable tubular member 2430 is further 
5 provided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably rsmovably 
coupled to the exparaJable tubular member 2430. The expansion cone 2435 Is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axiaily displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 

IS 12/3/1999, which claimed the benefit of ttie fiOng date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney docket na 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serisd no. 09/510.913, attomey docket no. 25791.7.02. filed 
on 2/23^000. which claimed tiie benefit of ttie filing date of U.S. provisional 
application no. 60/121.702. filed on. 2/25/1999; (3) U.S. utility patent appUcation 

20 serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed ttie benefit of tiie filing date of U.S. provisional appHcation no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15l[1999, which claimed Oie benefit of 
the filing date of U.S. provisional applkation no. 60/108,558, attomey docket no. 

25 25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appDcation no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed Vne benefit of ttie filing date of 
U.S. provisionsd application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appfication no. 09/512.895, attomey docket no. ^791.12.02, filed on 2/24/2000, 

30 which claimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey dock^ no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility api^ication no. 09/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000. whkdi claimed the benefit of ttie filing date of U.S. provisional serial no. 

35 60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which dainned the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
5 4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no; 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatfon no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

10 60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 

15 Incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expanston cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, communication, and/or hydraulic signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventional support memtiers such as, 

20 for example, commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the k>wer section 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fricUonal force to 

25 support the k>wer section 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a prsfenned embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to optinrially provide multiple sets 
and releases. In an altemative embodiment, hydraulic slips may be substituted for, 

30 or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile toad on the lower section 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yiekl point of the upper section 2475 of 

35 the expandable tubular member 2430. in this manner, when the packer 2445 is 

91 . 



25791.38.15 P8d667GB08 

released, the axiial force provided by the mass 2450 optimaUy radially expands and 
extnides the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commercially available sealing menders. In a prefen-ed 
embodiment, the upper sealing member 2455 is viton mbber In order to optimally 

10 provide load canying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubidar member 2430 

15 and the open hole wellt>ore section 2405. The lower sealing member 2460 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2460 is viton rubber in order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to me wellbore 
casing 2400. In a preferred embodinne.nt, the weight of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440, the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the Intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a prefenBd embodiment, the packer 2445 is 
then released from connection with the lower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425. expansion cone 2435. and the lower and Intermediate 
sections, 2465 and 2470, of the expandable tubular member 2430, In a preferred 
embodiment, the weight of the mass 2450 ttien causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
2435. In a preferred emtxxjiment, during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected Into the annular space between the unexpended portion of the tubular 
5 member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cenrient and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

10 As illustrated in FIG. 24c, in a prefen-ed embodiment, after the expandable 

tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new sec^on of wellbore casing is foniied that preferably indudes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form wellbore 

15 casbigs, pipelines, and structural supports. 

In an altemative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is febricated from a thick walled tubular member that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 

20 2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular memt>er 2430, the expansion cone will carry the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c, an altemative embodiment of an apparatus 
and method for coupling an expandatfle tubular member to a preexisting structure 
25 will now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

30 In a preferred embodiment, an apparatus 2520 Is utilized to form a new 

section of wellbore casing within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fonm or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525. an 
35 expandable tubular member ^530, an expansion cone 2535, a chamber 2440, an 
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end plate 2545, one or more upper sealirig members 2555. and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location* The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
frorh the chamber 2540. The support member 2525 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 

10 expansion cone 2535. In a prefenned embodiment, the expandable tubular member 
2530 further Includes one or more upper and lower sealing members, 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular merhber 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

15 In a preferred embodiment, the expandable tubular member 2530 further 

Includes a lower section 2565. an intermediate section 2570, and an upper sectton 
2530. in a preferred embodiment, the wall thicknesses of the lower and 
intemnediate sections, 2565 and 2570. are less than the wall thickness of the upper 
section 2575 in order to optimaliy facilitate the radial expansion of the expandable 

20 tubular member 2530. 

In a preferred embodiment, the lower section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provkled substantially as disclosed in one or more of the following: (1) U.S. utility 

25 patent application serial no. 09/454.139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

30 applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utaity patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey dodcet no. 25791.8; (4) U.S. utility patent appltoation serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 

35 the filing date of U.S. provistonal appPicatton no. 60/108,558, attomey docket no. 



25791.38.15 P83667GB08 

25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the l>enefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

5 application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. proviskmal 
application no. 60/154.047, attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941. attorney docket no. 25791.16.02, filfed on 

10 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no, 09^.122, attomey docket no. 25791.23.02. filed on 
4/26/2000. whk:h daimed the tienefit of the filing date of U.S. provisional applicatkHi 
no. 60/131,106, attomey docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisk>nal application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. priDvisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

25 attomey docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expansk^n cone 2535 is preferably adapted 

30 to radially expand the expandable tubular member 2530 when the expansion cone 
2535 is axially displaced relative to the e}q)andable tubular member 2530. The 
expansion cone 2535 is further preferably adapted to convey fluidic materials to 
and/or firom the chamber 2540. 

In a prefenwi embodiment, the expansion cone 2535 is provided 

35 substantially as disdosed in one or more of the foDowing: (1) U.S. utility patent 
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application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
5 on 2/23/2000, which claimed the t>enefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; <3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 

10 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the fifing date of U.S. provistona! application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

15 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 

20 U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, v^ich claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791 «17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 

25 serial no. 60/137,998, attomey docket no. 25791 .17^ filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. pro>risk)nal application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146,203, attomey docket no. 25791.25, filed on 

30 7/29/1999; (12) U.S. provistonal application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlsksnal 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 

35 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
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attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by refererKe. 

The chamber 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
5 the end plate 2545. The chamber 2540 Is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
10 sealing member 2555 Is preferably adapted to fluldidy seal the inteifaoe between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. In a prefen^d 
embodiment, the upper sealing member 2555 is vitdn rubber in order to optimally 
IS provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper secBon 2575 of the expandable tubular member 2530. The lower 
sealb)g member 2560 is preferably adapted to fluldidy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
20 and the open hole wellbore section 2505. The lower sealing member 2560 may be 
any number of conventional commercially available sealing members. In a prefenred 
embodiment, the lower scaling member 2560 is viton rubber in order to optimally 
provide load canying and pressure sealing capadty. 

As iUustrated in FIG.. 25a, the apparatus 2520 is preferably positioned within 
25 the wellbore casing 2500 and the open hole wellbore section 2505 with the 
. expandable tubular member 2530 positioned In overiapplng relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b. a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
30 of the expandable tubular member 2530 is injected into the chamber 2540. In a 
prefenred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by. and 
extmded off of. the expansion cone 2535. In a prefen-ed embodiment, during the 
35 extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a prefenred embodiment the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 

5 pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space t)etween the unexpended portion of the tubular 

10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
nrianner, an annular stmctural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated in FIG. 25c» in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extruded off of the expansion cone 2535, 
a new section of wellbore casing is formed that preferably includes the radiaHy 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or fonn wellbore 

20 casings, pipelines, and structural supports. 

Refening to FIGS. 26a to 26c, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefen-ed embodiment, an apparatus 2620 is utiDzad to form a new 
section of wellbore casing within the open hole wellbore section 2605. More 

30 generally, the apparatus 2620 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635. a slip joint 2640, an 
end plate 2545, a chand>er 2650, one or more slip members 2655. one or more 
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sealing members 2670. one or more upper sealing members 2675, and one or more 
lower sealing member^ 2680. 

The support member 2625 Is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640- The support member 2625 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expanston cone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members, 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbpre section 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a k>wer section 2685, an Intermediate sectton 2690, and an upper section 
2695. In a preferred embodiment, the wall thicknesses of the lower and 
intennediate sections. 2685 and 2690, are less than the wall thickness of the upper 
section 2695 In order to optimally fadlitate the radial expansion of the expandable 
tubular member 2630. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the slip joint 2640. the end plate 2645, the slips 2655, and the 
sealing members 2670. In a prefen-ed embodiment the interior portion of the lower 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a prefenred 
embodiment, the lower section 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1a to 25c. 

In a preferred embodiment, the expandable tubiriar member 2630 Is further 
provkled substantially as disclosed in one or more of the fdtowing: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the fifing date of U.S. provisional 
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application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attoniey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
5 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. v^ich daimed the benefit of the filing date of 
10 U.S. provisional application no. 60/1 24.042. filed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8). 
15 U.S. utility applicatkw no. 09/511,941. attorney docket no. 25791.16,02. filed on . 
2/24/aX)0, which d^ned the benefit of the filing date of U.S. proviskxial sertel no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcatlon ho. 09/588,946. attonney docket no. 25791.17.02. fUed on June 7. 2000, 
whteh daimed the benefit of the filing date of U.S. provisfonal patent application 
20 serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attoniey docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25, filed on 
25 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatk)n serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisfonal 
application no. 60/159.039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appTication no. 60/159,033, attomey docket no. 25791.37, 
30 filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attomey docket no. 25791.39, filed on . 11/1 2/1 999. the disdosures of which are 
incorporated herein by reference. 

The expanston cone 2635 is preferably coupled to the support member 2625 
and the slip joint 2640. The expansion cone 2635 is further preferably removably 
35 coupled to the expandable tubular member 2630. The expansion cone 2635 is 
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preferably adapted to radially expand the expandable tajbular member 2630 when 
the expansion cone 2635 is adally displaced relative to ttie exparxlable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to cor>vey 
fluidic materials to and/or from the chanfd>er 2650. 
5 in a preferred embodiment, the expansion cone 2635 is further pro>Med 

substantially as. disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
1 0 utility patent application serial no. 09/51 0,91 3, attorney docket no. 25791 .7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000. vwhteh 
claimed the benefit of ttie filing date of U.S. provisional applteation no. €0/119,611. 
1 5 attorney docket no. 25791 .8; (4) U.S. utility patent appli(ation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, wHch claimed the benefit of 
ttw filing date of U.S. provisional application no. 60/108.558. aVLomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appTicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appllcatton no. 09/523.460. attomey docket 
20 no. 25791 .1 1 .02. filed on 3/1 0/2000. which claimed the benefit of the filing date of 
U.S. provisbnal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
vyfhich claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. pnavisional 
25 application no. 60/154(047, attomey dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. pn>vlsional serial no. 
60/121.907. attomey dodtet no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
30 which claimed the benefit of the fiUng date of U.S. provistonal patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which dainrted the benefit of ttie finng date of U.S. provisional application 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
35 provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial lio. 
60/162.671, attorney dodcet .no. 25791,27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
5 U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to the expansion cone 2635 and ttie end plate 
10 2645. The slip joint 2640 is preferably adapted to permit the end plate 2645 to be 
axiaily displaced relative to the expansion cone 2635. In this manner, the size of the 
channber 2650 is variable. The slip Joint 2640 may be any number of conventional 
commercially available slip Joints modified in accordance with the teachings of the 
. present disctosure. 

15 The sKp joint 2640 preferably includes an upper member 2640a. a resilient 

member 2640b, and a kiwer member 2640c. The upper member 2640a is coupled 
to the expansion cone 2635 and the resilient, member 2640b. The upper member 
2640a is movaUy coupled to the lower member 2640b. The upper member 2640a 
preferably Includes one or more fluid passages 2640aa that penmit the passage of 

20 fluidic materials. The lower member 2640b Is coupled to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b is movabiy coupled jto the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid 
passages 2640ba that permit the passage of fluWic materials. The resilient member 
2640c is coupled between the upper and k>wer members, 2640a and 2640b. The 

25 resaient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655, and the 
sealing membws 2670. The end plate 2645 is preferably adapted to seal off a 
portk)n of the interior of the lower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 Is further adapted to define, in combination with the 
expandable tubular member 2630, and the expansion cone 2635. the chamber 
2650. 

The chamber 2650 is defined by the interior portion of the lower section 2685 
of ttie expandable tubular mennber 2630 t>elow the expansion cone 2635 and above 
35 ttie end plate 2645. In a preferred embodiment, ttie pressurizatkm of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 

5 expandable tubular member 2630. 

The slips 2655 are coupled to the end piate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 

10 materials into the chamber 2650. Because the end plate 2645 Is maintained In a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic materials into the chamber 2650. the 
pressurization of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is fully extended, the slip 

15 joint 2640 then displaces the end plate 2645 in the upward a)dal direction. In a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 Is displaced in the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 

20 members 2670 are further preferably sealingly coupled to the Interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 js optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a prefen-ed 
embodffnent, the upper sealing member 2675 is viton rubber in order to optimally 

30 provide load earring and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is viton rubber in order to optimally 
pro>ride load earring and pressure sealing capacity. 

As illustrated in FIG. 26a, the apparatus 2620 is preferably positioned within 
5 the wellbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
10 1a to 25c. 

As illustrated in FIG. 26b, the radial expansion of the expandable tubular 
memt>er 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into the chamber 2650. 

15 In a preferred embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once the slip joint 2640 is fully extended, the end plate 2645 
is then axially displaced in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. in a prefenBd embodiment, the chamber 2650 is 

20 pressurized when the frictional forces exceed a predetennined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 

25 member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

30 As illustrated in FIG. aSc. in a preferred embodiment, after the expandable 

tubular member 2630 has been completely extmded off of the expansion cone 2635, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2630 arid an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 is used to repair or form wellbore 

35 casings, pipelines, and structural supports. 



Referring initially to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexisting stmcture includes ttie steps of: (1) 
coupling the expandable tubular member to the preexisting stmcture by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
5 applying direct radial pressure. 

In a prefen-ed embodiment, as illusUated in FIG. 28. in step 2705. an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean fonnation 2815. in a preferred embodiment, the 
wellbore casing 2810 further includes an outer annular layer 2820 of a fluWIc sealing 
10 matenal such as. for example, cement. The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
through a tubuSar member, or pushing an expansion isone through a tubular member 
15 using a pressurized fluidic material. In a preferred embodiment, the expandable 
tubular member 2805 Is coupled to the preexisting structure 2810 using one or nwre 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
20 application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey docket no. 25791 .7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S utiBty patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 
25 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611^ 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
. attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. proviskxial application no.. 60/108.558. attomey docket no. 
25791.9. filed on. 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
30 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/1O/20O0. whkdi claimed the benefit of the filing date of 
U.S. provisional appRcation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
wrtiich claimed ttie benefit of ttie filing dates of U.S. provisional application no. 
35 60/121.841, attomey docket ho. 25791.12. filed on 2/26/1999 and U.S. provisional 
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application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utlBty application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. pro^ional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
5 applicationno. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 

10 no. 60/131,106. attorney docket no. 25791.23, filed ort 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application ho. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no, 25791.27, filed on 11/1/1999; (14) U.S. provistonal 

15 application no. 60/159.039, attorney docket np. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney dodcet no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. In a preferred embodiment, the amount of radial 

20 expanston provided in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in FIG. 29, in step 2710, at least a 
portion of the expandat)le tubular memt>er 2805 is furUier radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to tiie expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 

25 conventional radial expansion tools suitable for applying direct radial pressure to a 
tubular member. In a preferred emt>odiment, the radial expanston tool 2905 is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5,014.779 and 5,083,608, the disclosures of which are incorporated herein by 
reference. In a preferred embodiment, the anrK>unt of radial expansion of the 

30 expandable tubular member 2805 provkled in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 in step 2710 range from about 5,000 to 140,000 psi. in order to 
optimally plasticaBy deform the expandable tubular memt>er 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided In step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
5 2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an alternative embodioient. the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optimally provided. 
10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1 ) a relatively quick method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to fonm or 
repair wellbore casings, pipelines, or structural supports. 
15 The method 27Q0 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 
20 apparatus.and method have wide application to the formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
. efficient and reliable method for forming and repairing wellbore casings, pipelines, 
and structural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axially displadng the expansion cone provide 
25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expanston of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular niember is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful in optimally 
30 creating profiles and seal geometries for liner txH>s and for connections between 
jointed tubulars. 

A mettiod of coupling an expandable tubular member to a preexisting 
structure has been descrit>ed that includes positioning the tubular member and an 
expansion cone vnthtn the preexisting structure, anchoring the tut>ular member to 
35 ttie preexisting stmcture, axially displacing the expansion cone relative to ttie tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface between the e)q)ansion cone and the tubular member. In a prefen-ed 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 

5 between the expansion cone and the tubular member. In a preferred enrtbodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipoise. In a 
preferred embodiment, the injecGng includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefen'ed embodiment, the injecting includes: 
injecting lubricating fluid Into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a prefen^ed embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion bone. In a prefened embodiment, the injecting 
includes: injecting lubricating fluid Into an interior of the expansion cone. In a 

15 prefeoed embodiment, the injecting Includes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
drilling mud. In a prefenred embodiment, the lubricating fluid further includes: 

20 TorqTrim III, EP Mudlib, and DrillN-Slid. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III, EP Mudlib, and Drill-N-Slid. in a preferred embodiment, 
the interface t)etween the expansion cone and the tubular member includes: coating 
the interior surface of the tubular member with a lubricant In a prefen^ 
embodiment, lubricating the Interface between the expansion cone and the tubular 

25 member indudes: coating the interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a prefen^ embodiment, the lubricant comprises a metallic 
soap. In a preferred embodiment, ttie lubricant is selected from the group consisting 
of C-Lube-iO, OPHOS^58-M, and C-PHOS-58-R. In a preferred embodiment, the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members. In a prefenned embodiment, the lubricant is mechanically bonded te> the 
interior surfaces of the tubular members. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the tubular members. In a preferred 
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embodiment, the lubricant includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethylenepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular memt>er 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 
imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 
structure, positioning the tubular rtiember and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member by pulling the 
expanston cone through the tubular member. In a preferred embodiment, the 
lubricating fluid includes: BARO-LUB GOLD^EAL^ brand drilling mud lubricant, 

A method of coupling an expandable tubular member to a preexisting 
stiijcture has also been described that includes positioning tiie expandable tubular 
member and an expansion cone within the preexisting stiridure, anchoring the 
expandable tubular member to the preexisting stru(^re, and 
anally displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling ttie first tubular 
member to the second tubular member. In a prefen^d embodiment, the threaded 
connection includes: one or more sealing members for sealing the interface between 
the first and second tubular numbers. In a preferred embodiment Vhe threaded 
connection comprises a pin and box threaded connection. In a preferred 
embodiment, the sealing membere are positioned adjacent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing members Is 
positioned adjacent to an end portion of the threaded connection; and wherein 
another one of the sealing members Is not positioned adjacent to an end portion of 
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the threaded connection. In a preferred emt>odimeht, a plurality of the sealing 
mennbers are positioned adjacent to an end portion of the threaded oonnection. 

A nnethod of coupling an expandable tubular member to a preexisting 
structure has also t>een described that includes positioning the expandable tubular 

5 member arul an expansion cone within the preexisting structure, anchoring Uie 
expandable tubular member to the preexisting structure, and 
a)dally displacing the expansion cone relative to the expandable tubular memt>er by 
pulling the expansion cone through the expandable tubular member. In a prefen-ed 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

15 compounds having polymerizable materials. In a preferred embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
memt>ers. In a prefenBd embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without feilure. In a preferred embodiment, the sealant is 

20 resistant to conventional wetlbore flutdic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 ^. In a pretend embodiment, the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular memt>ers with the sealant. In a preferred 

25 embodiment, the primer includes a curing catalyst. In a preferred embodiment the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment, the primer includes a curir>g catalyst. 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting stmcture, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tutuilar member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment the tubular member includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface l)etween the tubular member and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
t>een described that includes positioning the expandable tubular member and an 
5 expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stmcture. and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more slots. In a prefen-ed embodiment, the slots are provided at a 
10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
15 member to the preexisting stmclure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an Intermediate portion coupled to ttie first 
preexpanded portion induding a sealing element, and a second preexpanded 
20 portion coupled to ttie Intennedlate portion. . 

A method of coupling a tubular member to a preexisting structure has also 
been described ttiat includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to ttie preexisting sttucture. and axially displacing the expansion cone 
25 relative to ttie expandable tubular member by pulling ttie expansion cone ttirough 
ttie expandable tubular member by applying an axial force to ttie expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefen^ed emtiodiment, ttie increased axial force is 
provided on a periodic basis. In a prefen^d embodiment, Uie increased axial force 
30 is provided on a random basis. In a preferred embodiment, ttie ratio of ttie 
increased axial force to ttie substantially constant axial force rang^ from about 5 to 
40 %. 

A mettiod of coupling a tubular member to a preexisting structure has also 
been described ttiat includes positioning ttie tubular member and an expansion cone 
35 wittiin ttie preexisting structure, anchoring ttie tubular member to ttie preexisting 
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structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a prefened embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting stnicture has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, axially displacing tfie expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 
10 curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
15 structure by increasing the size of the expansion cone, and anally displacing the 
expansion bone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling a tubular member to a preexisting stmdure has also 
been described that includes positioning the tubular member and an expansion cone 
20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative 'to the tubular member by pulling the expansion cone 
through the tubular memt>er. 

A method of coupling an expandable tubular member to a preexisting 
25 structure has also been described that includes positioning the expandable tubular 
. member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting stmcture using the anchoring device, 
and axially displacing the expansion cone. 
30 A method of coupling an expandable tubular member to a preexisfing 

structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and awally displacing ttie expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a pree)dsting stmdure has 
also been described that Includes fixing the position of an expansion cone wItWn the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone In a first direction, and axially displacing the expansion cone in a second 

5 direction relative to the expandable tubular member In a preferred embodiment, the 
first and second directions are different. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 

10 resilient anchor, and axially displacing the expansion cone within the expandable 
tubular meml^er. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor Into the preexisting structure, anchoring 
1 5 the expandable tubular member to the preexisting structure by: p'lvoting one or more 
engagernent elements, and axially displacing the expansion cone. In a prefened 
embodiment, pivoting the engagement elements Includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluldic material onto the engagement 
20 elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing tiie expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
25 a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting stmcture, and axially displadng the expansion 
cone. In a prefen-ed embodiment, the fluWic material comprises a barite plug. In a 
prefered embodiment, the fluldic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
30 structure has also been described that includes positioning the expandable tubular 
member and an expanston cone Into the pree)dsting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material Into the preexisting stmcture. at least partially curing the 
hardenable fluidic sealing nnaterial, and 
35 axially displadng the expansion cone. 
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A method of coupling an expandable tubular memt>er to a preexisting 
structure has also been described, that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 

5 A method of coupling an expandable tubular memt>er to a preexisting 

structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 

10 second fluidic material having a second density into a portion of the expandable 
tubular memt>er t)elow the expansion cone. In a prefenred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandaibie tubular memt)er to a preexisting 
structure has also been described that includes placing the e)q>andable tubular 

15 member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
Uie expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular memt)er to a preexisting 

20 structure has also been described tiiat includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 6ewice adapted to couple the expandable tubular memt>er to the preexisting 
structure, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially e)qpand the expandable tubular member, including: 
a housing including a tapered first end and a second end. one or more grooves 
fbmied in the outer surface of the tapered first end, and one or more axial flow 

30 passages fluididy coupled to. the grooves. In a preferred emt>odiment, the grooves 
include drcumferential grooves, in a prefenred embodiment, the grooves include 
spiral grooves. In a prefened embodiment, tiie grooves are concentrated around 
ttie axial nrtidpoint of the tapered portion of the housing. In a preferred emtxKiiment, 
the axial flow passages include axial grooves. In a preferred en^xxliment. the axial 

35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the t>ody to the grooves, in a prefenBd embodiment, the axial grooves extend from 
the second end of the body to the grooves, in 9 prefen-ed embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 

5 In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a prefen-ed 
embodiment, the axial flow passages extend from the tapered first end of the. body 
to the second end of the body. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more of the flow passages indude inserts having restricted flow passages. In 
a prefen-ed embodiment, one or more of the axial flow passages include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment, the 

15 cross-sectional area of the grooves ranges from about 2X10"^ in^ to 5X1 0*^ inl In a 
preferred embo(fiment, the cross-sectional area of the axial flow passages ranges 
from about 2X1(r* in^ to 5X10"^ in^ In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred emtxxliment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a preferred embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 

25 shoulder positkMied on the other side of ttie flow channel having a third radius of 
curvature. In a prefened embodiment, the first second and third radii of curvature 
are substantially equal, in a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of ttie flow channel having a second radius of curvature, and a second shoulder 

30 positioned on the other side of Vhe flow channel ha^dng a third radius of curvature. 
In a prefenned embodiment, Uie first, second and third radii , of curvature are 
substantially equal. In a preferred embodiment the second radius of curvature is 
greater than the third radius of cun^ture. 

An apparatus for coupling an expandable tubular memt>er to a preexisting 

35 structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nK>vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred emt>odiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %. and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes an expandable tubular nnember. an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a preferred embodiment the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member. In a preferred embodiment the 
threaded connection includes: one or more sealing memt>ers for sealing the 
interface between the first and second tubular members. In a prefenred 

20 embodiment the threaded connection comprises a pin and box threaded 
connection. In a preferred embodiment, the sealing nfiemt>ers are positioned 
adjacent to an end portton of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portk)n of the threaded 
connection, and another one of the sealing members is not positioned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment the plurality * 
of the sealing members are ppsitioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular memt)er to a preexisting 
stnicture has also been described that includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular memt>er and adapted to radially expand the expandable tubular memt>er. In 
a prefenBd embodiment the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 

35 embodiment the lubricant comprises a metallic soap. In a preferred embodiment 
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the lubricant is selected from the group consisting of OLube-10, C-PH0S-5B-M, and 
C-PHOS-58-R. In a prefenned embodiment, the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a prefeaed embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member In a 
5 preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the iaxpandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a preferred embodiment, the jexpandable tubular member indudes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular menibers. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies. 
thennosetting seating compounds, curable sealing compounds, and sealing 

20 compounds having pdymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a prefenred 
embodiment the sealant is resistant to conventional welibore fluidic materials. In a 
prefened embodiment, the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450 °F. In a preferred embodiment, the 
threaded portions of the tubular members Indude a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
strudure has also been described that indudes an expandable tubular nriember, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, arid an expansion c6ne oxivably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular memt>er. In 
a preferred embodiment, the expandable tubular member indudes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an e)q>ans1on cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefen-ed embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 

15 preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefeoed embodiment, the expandable tubular number Includes: a first 
preexpanded portion, an intemnediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stiucture. an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes a first support member, a second 
support member coupled to me first support member, an expansion cone coupled to 

30 the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the [^xisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
prefenred embodiment, the outside diameter of the expansion cone Is greater than 

35 the inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansion cone is apptDximately equal to the outside 
dian>eter of the expandable tubular nnember. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a first support member, a second 
support member ooupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting stmcture. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for oouplirig an expandable tubular member to a preexisting 
structure has also been described that indudes a support member, an expandable 
expansion cone coupled to the support mdmber, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member indudes a dotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting structure 
has also been described tiiat indudes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
e)^nsion cone induding one or more shape memory nietal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member, 
an expansion cone coupled to the support member, an Expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor ooupled to the 
exparidable tubular member. In a prefenred embodiment, the resilient anchor 
Indudes a resilient scroll. In a preferred embodiment, the resilient anchor indudes 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
indudes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels 
adapted to oontrollably release the resilient panels. 
5 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spil<es pivotally coupled to the 
10 expandable tubular member for engaging the preewsMng structure. In a ptefenred 
embodiment, the apparatus further includes one or more corresponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a support member, 
15 an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular number, mduding: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred enibodiment, the apparatus 
further includes one or more corresponding actuators for pivoting the petal baskets. 
20 An apparatus for oouplirg an expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expansion 
cone coupled to the support member, ian expandable tubular member coupled to the 
expansfon oone, including: a slotted portion provided at one end of ttie expandable 
tubular memtier. 

25 An apparatus for coupling an expandable tubular member to a preexisting 

stnjcture has also been described that includes a support member, an expanston 
cone, an expandable tubular member coupled to the e)q[}ansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
membw, and a mass coupled to the end portion of the expandable tubular member. 

30 In a preened embodiment, the we^ht of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coiipling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member Including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 

35 member coupled to the expansfon cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular memt>er to a preexisting structure has been 

5 described that indudes positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment, axially displacing the expansion cone indudes pressurizing 
at least a portion of the interior of the tubular member. In a prefen-ed embodiment. 

10 axially displadng the expansion cone indudes: injecting a fluidic material into the 
tubular member. In a preferred embodiment, axially displadng the expansion cone 
indudes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displadng the expansion cone includes: displadng the 
expansion cone into the tubular member. In a prefen-ed embodiment, axially 

15 displadng the Expansion cone indudes: displadng the expansion cone out of the 
tubular member. In a prefened embodiment, axially displadng the expansion cone 
radially expands the tiA>ular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to at)out 5%. In a prefenred embodiment, 

20 applying direct radial pressure to the tubular member Indudes applying a radial 
force at discrete locations. In a prefen-ed embodiment, the preexisting structure 
indudes a wellbore casing. In a preferred embodiment, the preexisting staicture 
includes a pipeline. In a preferred embodiment, the preexisting structure indudes a 
structural support. 

25 An apparatus also has been described that indudes a tubular nr>ember 

coupled to a preexisting stmcture. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular nrember and an expansion cone 
within the preexisting structure, axially displadng the expansion cone, removing the 
expansion cone, and applying dired radial pressure to the tubular member. In a 

30 preferred embodiment, axially displadng the expansion cone indudes: pressurizing 
at least a portion of the interior of the tubular member in a preferred embodiment, 
axially displadng the expansion cone indudes: injecting a fluidic material into the 
tubular member. In a prefemed embodiment, axially displadng the expansion cone 
indudes: applying a tensile force to the expansion cone. In a prefen-ed 

35 embodiment, axially displadng the expansion cone indudes: displadng the 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefen^ 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular memt)er includes applying a radial force at discrete 
locations. In a preferred ennibodiment. the preexisting structure includes a wellbore 
casing. In a preferred embodiment, the preexisting structure irK:ludes a pipeline. In 

10 a preferred embodiment, the preexisting stmcture includes a structural support. 

Although this detailed description has shown and described Illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention without a oonBsponding use of the other 

15 features. Acxx)rdingly, it is appropriate that readers should construe the appended, 
damns broadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 

1 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

5 positioning tiie tubular memt)er and an expansion cone within the preexisting 

structure; 

axialty displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

10 

2. The method of daim 1 . wherein axially displadng the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

15 3. The method of dalml. wherein axially displacing the expansion cone 
includes: 

injecting a flutdic material into the tubular member. 

4. The method of daim 1 , wherein axially displadng the expansion cone 
20 indudes: 

applying a tensile force to the expansion cone. 

5. The method of daim 1 , wherein a)dally displadng the expansion cone 
indudes: 

25 displadng the expansion cone into the tubular member. 

6. The method of daim 1 , wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

30 

7. The method of daim 1 « wherein axially displadng the expansion cone 
radially expands the tubular member by 1 0% to 20%. 



35 



8. The method of daim 1 . vrtierein applying dired radial pressure to the tubular 
member radially expands the tubular member by up to 5%. 
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9. The method of claim 1 , wherein applying direct radial pressure to the tubular 
member includes applying a radial foroe at discrete locations. 

5 1 0. the method of daim 1 , wherein the preexisting stmcture includes a wellt>ore 
casing. 

1 1 . The methpd of daim 1 . wherein the preexisting structure indudes a pipeline. 

10 12. The method of daim 1 , wherein the preexisting structure indudes a structural 
support 
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1 . A method of coupling an expandable tubular nr^ennber to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 

5 structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular meml>er; and 

lubricating the interface between the expanston cone and the tubular 
10 member. 

2. The method of daim 1 . wherein lubricating the Interface between the 
expansion cone and the tubular member indudes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
1 5 expansion cone and the tubular member. 

3. The method of daim 2. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

20 4. The method of daim 2. wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of claim 2, wherein the Injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting Indudes: 
injecting lubricafing fluid Into a second end of the expansion cone. 

30 7. The method of daim 2, wherein ttie Injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2. wherein the injecting indudes: 
35 injecting lubricating fluid into an interior of ttie expansion cone. 
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9. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

10. The method of daim 2. wherein the injecting indudes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. 

11. The method of daim 2. wherein the lubricating fluid comprises: 
drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrim III; 

EP Mudlib; and 
DrillN-Slid. 

1 3. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and 
DrillN-Slid. 

14. The method of claim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating ttie interior surface of the tubular member with a lubricant 

15. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and tiie tubular memt>er indudes: 

coating the Interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
memt)er. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and &-PHOS-58-R. 



18. The method of daim 14» wherein the lubricant provides a sliding friction 
5 coeffident of less than about 0.20. 

1 9. The method of claim 1 4, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 14. wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular memt>ers. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

15 

22. The method of daim 14, wherein the lubricant ihdudes epoxy. molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting strudure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member. 

wherein the tubular member indudes: 

an annular memt>er, including: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thidaiess; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 . structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 0 25. The method of claim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 positioning the expandat>le tubular member and an expansion oone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tutHJlar 
member by pulling the expansion cone through the expandable tubular member, 
20 wherein the expandable tubular member includes: 

a first tubular memt)er; 
a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 
25 one or more sealing members for sealing the interface between the first 9nd 

second tubular members. 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

30 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members is positioned 
35 adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 



30. The method of daim 26, wherein a plurality of the sealing memt)ers are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone vwthin 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tiA)ular member includes a plurality of tubular 
15 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing the sealant 

20 32. The method of daim 31 , wherein the sealant is selected from the group 
consisting of epoxies. thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of daim 31 , further Induding: 

25 initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radjally expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31 , wherein the sealant is resistant to conventional 
wellboTB fluidic materials. 
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36. The method ot dalm 31 . wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 



37. The method of daim 31 , further including: 

5 applying a primer to the threaded portions of the tubular members prior to 

coating the threaded portions of the tubular members with the sealant 

38. The method of daim 37, wherein the primer indudes a curing catalyst 

1 0 39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular memt>ers. 

40. The method of daim 37. wherein the primer Includes a curing catalyst 

15 

41 . A method <rf coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone witWn the preexisting 
stnjcture; 

20 anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular meniber; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular memt>er to a preexisting structure, 
comprising: 

30 positioning the expandaWe tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting stiructure; and 
axially displadng the e)^nsion cone relative to the expandable tubular 
member by puffing the expansion cone through the expandable tubular member. 
35 wherein the tubular member Indudes one or more slots. 
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43. The method of claim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of claim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intennediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an e)q;>ansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46. wlierein the increased axial force is provided on a 
periodic basis. 
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48. The method of daim 46. wherein the increased axial force is provided on a 
random basis. 



49, The method of claim 46. wherein the ratio of the increased axial force to the 
5 substantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expanston cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

15 

52. The method of daim 51 . wherein pushing the expansion cone indudes: 
injecting a pressurized fluidic material into oontad with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone witiiin the preexisting 
structure; 

anchoring the tubular member to the preexisting stmcture; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone ttirdugh the expandable tubular member, and 

Injecting a curable fluidic sealing material between ttie tubular member and 
the preexisting structure prior to axially displadng ttie expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expansion cone within ttie preexistirtg 
structure; 

anchoring the tubular member to the preexisting strudure by increasing the 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
stoicture; 

anchoring the tubular member to the preexisting stmcture by heating a 
portion of the tubular member and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
stmdure, comprising: 

positioning the expandable tubular member, an expansion cone, and an 
anchoring device within tiie preexisting structure: 

positioning the anchoring device above the expansion cone; 

anchoring the expandable tubular member to the preexisting stnjcture using 
the anchoring device; and 

axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 

structure; 

explosively anchoring the tubular member to ttie preexisting structure; and 
axially displacing the expansion cone relative to tiie tubular member. 

58. A method of coupling an expandable tubular to a preexisting stmcture. 
comprising: 

fixing the position of an expansion cone within the preexisting structure; 
driving ttie expandable tubular men*er onto the expansion cone in a first 
direction; and 

axially displacing the expansion cone in a second direction relative to ttie 
expandable tubular memben 
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59. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
5 placing the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting structure; 

releasing the resilient anchor; and 

axialiy displacing the expansion cone within the expandable tubular nriemt>er. 

10 60. A method of coupling an expandable tubular member to a preexisting 
stmcture. comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
1 5 pivoting one or more, engagement elements; and 

axialiy displacing the expansion cone. 

61 . The method of daim 60, wherein pivoting the engagement elements 
includes: 

20 actuating the engagement elements. 

62. The method of daim 60. wherein pivoting the engiagement elements 

indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

25 

63. The method of daim 60, wherein pivoting the engagement elemerlts 
indudes: 

displadntg the expandable tubular member. 

30 64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
35 anchor the expandable tubular member to the preexisting stnjcture; and 
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65. The method of daim 64, wherein the fluidic material comprises a barite plug. 

66. The method of daim 64. wherein the fluidic material conriprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
stajcture. comprising: 

positioning the expandable tubular member and an expansion cone Into the 

preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecBng a quantity of a hardenable fluidic material into the preexisting structure; 

at least partially curing the hardenable fluidic sealing material; and 

axially displadng the expansion cone. 

68. A method of coupling an expandable tubular membter to a preexisting 
strudure, comprising: 

pladng the expandable tubular member and an expansion cone within the 

preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 

direction. 

69. A method of coupling an expandable tubular mwnber to a preexisting 
strudure. comprising: 

pladng the expandable tubular meitiber and an expansion cone within the 

preexisting structure; 

injecting a quantity of a first fluidic material having a first density Into the 
region of the preexisting structure outside of the expandable tubular member, and 

injecting a quantity of a second fluidic material having a second density into 
portion of the expandable tubular memb«^ bekw the expansion cone; 

wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
strudure, comprising: 



135 



25791 .38.15 Pa3667GB08 

placing the expandable tubular member and an expanston cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcdure; 

applying an axial force to the expanston cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
stnjcture. comprising: 

placing the expandable tubular memt}er and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular member; 

an anchoring de^rioe adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nriovably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves formed In the outer surface of the tapered first end; and 

one or more axial flow passages fluididy coupled to the grooves. 

73. The apparatus of daim 72, wherein the grooves comprise drcunnferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein fte grooves are concentrated around the 
axial midpoint of the tapered portion of the. housing. 

76. The apparatus of daim 72. v^reln the axial flow passages comprise axial 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferenttal direction. 



78. The apparatus of daim 76fvWherein the awal grooves extend from the 
5 tapered first end of the body to the gnx>ves. 

79. The apparatus of daim 76. wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of daim 76. wherein the axial grooves extend from the 
tapered first end of the Ixxly to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, vrtierein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83. wherein one or rrore of the flow passages Indude 
inserts having restricted flow passages. 

86. The apparatus of claim 83, wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of claim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72. wherein the cross-sectional area of the grooves 
35 ranges from about 2X1 0^ in^ to 5X1 0'^ in^. 
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89. The apparatus of daim 72« wherein the cross-sectional area of the axial flow 
passages ranges from about 2X10^ in^ to 5X10"^ in^. 

5 90. The apparatus of daim 72. wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of indination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one sMe of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93. wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoiMer positioned on the other side of the flow diannel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisirig: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular memtjer and 
adapted to radially expand the e)q?andable tubular member, 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections oriess than about 8 % of the wall thidcness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
at>out 25%. 

99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an andioring device adapted to couple the e)q>andable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular nnemt)er arwJ 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member includes: 

a first tubular member; 

a secorul tubular member; and 

a threaded connectkin for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular memt)ers. 
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1 00. The apparatus of claim 99, wherein the threaded connection 
pin and box threaded connection. 
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comprises a 



1 01 . The apparatus of daim 99, wherein the sealing memt)ers are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

1 04. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memt>en 

an andioring de^rtoe adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular nnember, 

wherein the expandable tubular member includes: 

a layer of a lubricant coupled to the interior surface of the tubular memt>er 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

t06. The apparatus of cteim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-IO, C-PHOS-58-M, and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
coefTident of less than about 0.20. 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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1 09. The apparatus of claim 104. wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 



110- The apparatus of daim 1 04, wherein the lubricant is adhesively bonded to 
the interior surface of the expandable tubular member . 

111. The apparatus of claim 1 1 0, wherein the lubricant includes epoxy. 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethylenepolyamine, 

112. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stmcture; and 

ah expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 

a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 1 1 2, wherein the sealant is selected from the group 
consisting of epoxies, thennosetting seaUng compounds, curable sealing 
compounds, and sealing compounds haying polymerizable materiials. 

1 14. The apparatus of daim 112, yifherein the sealant indudes an initial cure cycle 
and a final cure cycle. 

115. The apparatus of daim 112, virtierein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 112, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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117. The apparatus of daim 1 12, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from at}out 0 to 450 ^'F. 



118. The apparatus of claim 1 12, wherein the threaded portions of the tubular 

5 meml>ers include a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 an expandable tubular memt}er; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 
15 wherein the expandable tubular member includes: a pair of rings for 

engaging the pineexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple thei expandable tubular member to 
the preexisting structure; and 
25 an expansion cone nnovably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member 

wherein the expandable tubular member includes one or more slots. 

1 21 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

.1 22. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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1 23. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intennediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15 stnjdure, comprising: 

an expandable tubular nryemben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, and 
a valveable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member, 

a second support member coupled to the first support member, 

an expansion cone coupled to the first support member, 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above tiie expansion cone. 

126. The apparatus of daim 125, wherein ttie outside diameter of the expansion 
cone Is greater than the inside diameter of ttie expandable tubular member. 

35 
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127. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter oif the expandable tubular 
memt>er. 



5 128. An apparatus for ooupling an expandable tubular member to a preexisting 
struc^re, cx}mprising: 

a first support member; 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member; 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

1 29. An apparatus for ooupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member, 

an expandable expanston oone coupled to the support m^t>en and 
an expandable tubular member coupled to the expansion cone. 

20 1 30. An apparatus for ooupling an expandable tubular member to a preexisting 
staicture, comprising: 

a support member, 

an expandable expansion cone coupled to the support member, and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131 . The apparatus of dairh 130, wherein the expandable tubular member 
includes one or nK>re anchoring devices. 

1 32. The apparatus of daim 130, wherein the expandable tubular member 
30 indudes a slotted end portion. 

1 33. An apparati^ for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 
35 an expansion cone coupled to the support memt>er; 
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an expandable tubular member coupled to the Expansion cone including one 
or more shape meiTK>ry metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 

1 34. An apparatus for coupling an expandable tubular member to a preewsting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support member; 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134, wherein the resilient anchor includes: 
15 . a resilient scroll. 

136. The apparatus of daim 134, wherebi the resilient anchor indudes: 
one or more resilient arms. 

20 137. The apparatus of daim 134, wherein the resilient anchor includes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134. wherein the resilient anchor is adapted to mate 
with the expansion cone. 

25 

1 39. An e)q>andable tubular member, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member leleasably coupled to the resilient panels adapted to 
30 controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memt>er, 
35 an expansion cone coupled to the support member; 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular mennber. including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141. The apparatus of claim 140, further including one or moire corresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memt)en 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expandable expansion cone; 

15 and 

an anchor coupled to the exparxlabie tubular member, induding: 
one or more petal baskets pivotally coupled to the expandable tubular 
menriber. 

20 143. The apparatus of daim 142, further induding one or more corresponding 
actuators for pivoting the petal t>askets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 
25 a support member, 

an expansiori cone coupled to the support member, 

an expandable tubular member coupled to the expansbn cone, induding: 

a slotted portion provided at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular.member to a preexisting 
structure, comprising: 

a support memt>er; 
an expansion cone; 

an exparKiable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support member and an end portion of the 
expandable tubular member, and 

a mass coupled to the end portion of the (expandable tubular member; 

wherein the weight of the mass is greater than about 50 to 100 % of the yield 
strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a pree)dstlng 
structure, comprising: 

a support member induding a fluid passage; 

an expansion cone coupled to the support member, 

an expandable tubular memt>er coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end piate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

1 47. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 

structure; 
axially displacing (he expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

148. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

pressurizing at least a portion of the interior of the tubular member. 

149. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

injecting a fluidic material into the tubular member. 



1 50. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 
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151. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

5 displacing the expansion cone into the tubular nnember. 

152. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone out of the tubular member. 

10 

153. The method of claim 147, wherein axially displacing the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

1 54. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tububr menfiber radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure jndudes a 
weilbore casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

158. The method of daim 147, wherein the preexisting structure indudes a 
structural support. 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular m^t)er is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially displacing the expansion cone; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member. 



P83667GB08 



1 60. The apparatus of daim 1 59. wherein axially displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161. The apparatus of daim 1 59. wherein axially displacing me expansion cone 
indudes: 

10 injecting a fluidic material into the tubular member. 

1 62. The apparatus of daim 1 59, wherein axially displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

15 

163. The apparatus of daim 159, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone Into the tubular member. 

20 164. The apparatus of daim 159, wherein axially displadng the expansion cone 
Indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 1 59, wherein axially displadng the expansion cone 
25 radially expands the tubular member by about 1 0% to 20%. 

166. The apparatus of daim 159. wherein applying dired radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

30 167. The apparatus of daim 159, wherein applying dired radial pressure to the 
tubular member indudes.apptying a radial force at discrete locations. 

168. The apparatus of daim 159. wherein the preexisting stojcture indudes a 
welibore casing. 

35 
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leis. The apparatus of daim 159, wherein the preexisting structure includes a 
pipeline. 

170. The apparatus of dalm 159. wherein the preexisting structure indudes a 
5 structural support. 

171. A system for coupling an expandat>le tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially dispiadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricating Uie interface between the expansion cone and the 
15 tubular member. 

1 72. The system of daim 171 . wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injeding a lubricating fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular member 

1 73. The system of daim 1 72. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 

25 174. The system of daim 172. wherein tiie injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

1 75. The system of daim 1 72. wherein ttie means for injecting indudes: 

means for injeding lubricating fluid into the area around the axial midpoint of 
30 a first tapered end of the expansion cone. 

176. The system of daim 172. wherein ttie means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of daim 1 72, wherein the means for injecting indudes: 

150 



25791.38.15 P83567GB08 

means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 



178. The system of daim 172, wherein the means for injecting includes: 
nrieans for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of claim 1 72, wherein the means for injecting includes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

180. The system of daim 172, wherein the means for injecting indudes: 
means for injecting the lubricating fluid into a plurality of discrete locations 

along the trailing edge portion. 

181 . The system of daim 172, wherein the lubricaflng fluid comprises: 
drilling mud. 

182. The system of daim 172. wherein the lubricating fluid further indudes: 
TorqTrim III; 

EP Mudlib; and 
DrillM-Slid. 

183. The system of daim 1 72. wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and 
DrillN-Slid. 

1 84. The system of daim 711, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the Interior surface of the tubular member with a lubricant. 

1 85. The system of daim 171. wherein the means for lubricating the Interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
of a lutKicant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tubular member. 



1 86. The system of daim 1 84, wherein the lubricant comprises a metallic soap. 

5 

1 87. The system of daim 1 84, wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PHOS-58-M, and C-PHOS-58-R, 

188. The system of claim 184. wherein the lubricant provides a sliding fricBon 
10 coefficient of less than about 0.20. 

1 89. The system of daim 1 84. wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 1 90. The system of daim 1 84, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

191. The system of daim 184, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular n>embers. 

20 

1 92. The system of daim 1 84, wherein the lubricant indudes epoxy, mdybdenum 
disulfide, graphite, aluminum, copper^ alumisificate and polyethylenepolyamlne. 

1 93. A system for coupling a tubular member to a preexisting stmcture. 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preerasting structure; and 

axially displadng the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member; 

wherein the tubular mernber indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

194. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preewsting structure; 
positioning the tubular member and an expansion cone within the pree)dsting 
structure; 

anchoring the tubular nr^ember to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 95. The system of claim 1 94, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

1 96. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preewsting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular memt)er by pulling the expansbn cone through the expandable tubular 
member 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member, and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular mernt>ers. 

197. The system of daim 196, wherein ttie threaded connection comprises a pin 
and box threaded connection. 
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198. The system of claim 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 1 99. The system of claim 1 96, wherein one of the sealing members is positioned 
adjacent to an. end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

1 0 200. The system of claim 1 96, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 

1 5 means for positioning the expandable tubular memt>er and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means foraxlally displacing ttie iaxpansion cone relative to the expandable 
20 tubular memt)er by pulling the expansion cone through the expandable tubular 
member; 

wherein the expand^^le tubular member includes a plurality of tubular 
members having threaded portions ttiat are coupled to one another by the process 
of: 

25 coating the threaded portions of ttie tubular members with a sealant; 

coupling the flireaded portions of the tubular members; and 
curing the sealant 

202. The system of daim 201 . wherein the sealant is selected from tiie group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealinjg 

compounds, and sealirtg compounds having polymerizable materials. 

203. The system of daim 201. further including: 

means for initially curing the sealant prior to radially expanding the tubular 
35 memt)ers; and 
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nneans for finally curing the sealant after radially expanding the tubular 
meinbers. 



204. The system of dainr) 201 , wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

1 0 206, The system of daim 201 . wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 
1 5 prior to coating the threaded portions of the tubular members with the sealant. 

208. The system of daim 207, wherein the primer includes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portion of the other one of the tubular members. 

210. The system of daim 207, wherein the primer indudes a curing catalyst. 

25 211, A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the pree)dsting 
structure; 

anchoring ttie tubular member to ttie preexisting structure; and 
30 axially displadng the expansion cone relative to tiie tubular member by 

pulling the expansion cone ttirough ttie expandable tubular memt>en 
wherein the tubular member indudes: 
a pair of rings for engaging ttie preexisting structure; and 
a sealing element positioned between ttie rings for sealing the interface 
35 between the tubular member and the preexisting stincture. 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular meml>er to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone thrc>ugh the expandable tubular member; 
wherein the tubular member includes one or more slots. 

10 

213. The system Of daim 21 2, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular meml>er. 

215. A system for coupling a tubular member to a preexisting structure, 
cotTq>rising: 

positioning the expandable tubular member and an expansion cone wittiin 
20 the preexisting stiucture; 

anchoring the expandable tubular nriember to the preexisting stiucture; and 

axially displadng the expansion cone relative to tine expandable tubular 
member by pulling the expansion cone through ttie expandable tubular member; 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intemiediate portion. 

30 216. A system for coupling a tubular member to a preexisting stiucture. 
comprising: 

positioning the expandable tubular member and an expansion cone vMthin 
0ie preexisting structure; 

anchoring the expandable tubular member to Vhe pree)dsting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 
5 a substantially constant axial force; and 

an increased axial force. 

217. The system of claim 216, wherein the increased axial force is provided on a 
periodic basis. 

10 

218. The system of claim 216. wherein the increased axial force is provided on a 
random basis. 

219. The system of claim 216, wherein the ratio of the Increased axial force to the 
1 5 substantially constant axial force ranges from at)out 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting struchire, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
rpeans for axially displacing the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221 . The systerii of claim 220, wherein the means for pushing the expansion cone 
includes: 

means for injecting a pressurized fluidic material into contact with the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 
35 means for anchoring the tubular member to the preexisting structure; 
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means for axially displacing the expansion cone relative to the tubular 
nienr)ber by pulling the expansion cone through the expandable tubular 
and 

means for injecting a curable fluidic seaHng material between the tubular 
5 member and the preexisting stmcture prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
1 0 pree)dsting staicture; 

nneans for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone thrx)ugh the tubular member. 

15 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the pree)dsting structure by 

heating a portion of the tubular mehfiber; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular memt>er. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; , 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 
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226. A system for coupling an expandable tubular memt)er to a preexisting 
structure, comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

1 0 means for fixing the position of an expansion cone v^thin the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axially displacing the expansion cone in a second direction relative 
15 to the expandable tubular member; 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an e)^nsion cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor, and 

means for axially displacing the expansion cone v^thin the expandable 
tubular member. 

25 

229^ A system for coupling an expandable tubular member to a preexisting 
stmcture. comprising: * 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the e)q>andable tubular member to the preexisting 

structure that includes means for luting one or more engagement elements; and 

means for axially displacing the expansion cone. 
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230. The system of claim 229, wherein the means for pivoting the engagement 
elements includes: 
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231 . The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

1 0 means for displadng the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
stnictufe, comprising: 

means for pladng the expandable tubular member and an expansion cone 
15 into the preexisting structure; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displadng the expansion cone. 

20 234. The system of diaim 233. wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexistirtg 
25 stmcture, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting strudure; 

means for anchoring the expandable tubular menrd>er to the preexisting 
structure by injecting a quantity of a hardenable fluidic material into the preexisting 
30 stmcture; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion cone. 

237. A system for coupling an expandable tubular memt>er to a preexisting 
35 strudure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

238. A system for coupling an expandable tubular nr^ember to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; 

means for injecting a quantity of a first fluidic material having a first density 
into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone; 
wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

means for placing the expandable tubular member and an expansion cone 
into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for positioning the tubular nnember and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 
means for removing the expansion cone; and 
.5 means for applying direct radial pressure to the tubular member. 

242. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 member. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for injecting a fluidic material into the tubular member. 

15 

244. The system of daim 241 , wherein the means for axially displacing the 
expansion cone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the means for awally displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of claim 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

30 

248. The system of daim 241 , wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular memt)er by up to 
about 5%. 
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249. The system of claim 241. wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

250. The system of claim 241. wherein the preexisting structure includes a 
wellbore casing. 

251 . The system of daim 241 . wherein the preexisting structure includes a 
pipeline. 

252. The system of daim 241 . wherein the preexisting stmcture Indudes a 
strudural support. 
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